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The complicated structure of these 12” and 20” low pressure 
exhaust headers offers an excellent example of the interpretive eng 
neering that is an important feature of prefabrication by Grinné 

Grinnell engineers worked closely with designers of the big po 


S Yr IN ; ; ee ee — 
he al i ; plant in which this piping is located. Interpreted their ideas 

4 4“ in this 
book, “Grinnell Prefabri- 


cation”. Shows many in- 


plans in terms of extruded outlets, circumferential welds, simph 


Interpretive engineering is only one of the eight reasons 


stallation views, explains 
the any i Ces ane engineers on routine or pioneering power or process installat 
labor, easier erection, pretesting, 
qualification for insurance and 


other advantages of Prefabrication : jihad oe 
by Grinnell. Write for your copy. tive Offices, Providence, R. 1, Branch Offices in Principal Citi 


PREFABRICATION BY CRINNELL 


--»-WHENEVER PIPING IS INVOLVED... 


say “Give the plans to Grinnell”. Grinnell Company, Inc., Exe? 
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@ Differential in temperature between 
artificially cooled restaurants, theaters, 
stores and other public gathering places 
and the temperature in the shade on the 
outside not less than 100 ft distant from 
the building was limited to not more than 
15 deg in a regulation issued by the board 
of health of Cincinnati last December, 
and managers of theaters and other build- 
ings were asked to cooperate. Dur- 
ing the hot weather last summer the 
board made a number of temperature tests 
but did not find any violations. Accord- 
ing to J. S. Shuey, chief of the bureau of 
general foods and sanitation of the board, 
all the engineers conferred with agreed 
that they were able to meet the require- 
ment as a rule by a slight change in the 
dew point and in the main were satisfied 
the regulation was reasonable and work- 
able... . . William B. Henderson, execu- 
tive vice-president of the Air Condition- 
ing Manufacturers’ Association, believes 
that ordinances of this kind are valuable 
as a definite step “to end mis-use and in- 
correct operation” of air conditioning 


equipment. 


B $40,000 for heating control will re- 
sult in an estimated saving of nearly $10,- 
000 a year in the cost of heating the Mer- 
chandise Mart, Chicago, the “world’s big- 
gest building.” . . . Eight “stats” placed 
outside the building will regulate the di- 
rect radiation in accordance with outside 
conditions. . . . The sales contract is un- 
usual in that it calls for monthly pay- 
ments equal to the saving effected during 
the previous month, savings to be based 
on previous records of coal consumption 
under similar weather conditions. .. 

An article on the project and the contract 
by W. A. Stahl, operating engineer of the 
Mart, is planned for early publication in 
Heatinc, Prerinc anp Arr CoNnDITIONING. 


® “Consider air conditioning or avia- 
tion as a life work” Westinghouse vice- 
President A. E. Allen recommended to 
any young man who has an aptitude or 
liking for things electrical or mechanical 
at the opening session of the company’s 
air conditioning application school last 
month. . . . Among the air conditioning 
authorities who addressed the students 
was Dr. E. Vernon Hill (see illustration). 


B Installed cost of equipment sold by 
the members of the Air Conditioning 
Manufacturers’ Association in Au- 
Bust totalled $3,269,792 as compared 
tO $5,621,885 in August 1936, a de- 
Crease of 9.7 per cent, William B. Hen- 
dersin, executive vice-president, has an- 
Rourced. It was the first decrease of the 


year below a 1936 comparison period. .. . 
“Seasonal trends moved forward this 
year, the great upturn of March and 
April coming, for example, at a time 
earlier than in previous years,” Mr. Hen- 
derson said. “Another advance is ex- 
pected for the final quarter of 1937.” The 
1937 total had reached $71,575,967 when 
his statement was made, virtually twice 
the $36,151,088 attained in the same 
months of 1936 and 43 per cent greater 
than for all 1936, when the manufacturers 
reported an installed cost aggregate of 
$49,942,301. 


@ Keynote speaker for the 38th an- 
nual convention of the International 
Acetylene Association at Birmingham, 
November 1€ to 12, will be Dr. James 
Shelby Thomas, president of the Chrys- 
ler Institute of Technology. . . . The 
subjects to be discussed at the meeting 
include speeding manufacture and con- 
struction with oxy-acetylene welding 
(with special attention to piping), how 
and why to use oxy-acetylene cutting, and 
maintenance and operations uses of the 
oxy-acetylene process. . A feature of 
the convention will be the round table dis- 
cussions to be held in the evenings. 

@ “Conditioned air for winter driving” 
tops the new developments that Nash is 
offering in its new cars. The system 
brings in cleaned warmed air and circu- 
lates it to “end drafts and eliminate win- 
dow and windshield steaming.” The unit, 
illustrated here, consists of an air filter 
with motor driven fan and hot water heat- 


Dr. E. Vernon Hill explains some of the 
fine points of air conditioning to students 
at an air conditioning application school 
held last month. 


ing element mounted under the cowl and 
connected with the cowl ventilator. Mois- 
ture if it is raining, is “spun” out of the 
air and passes off through a vent pipe. 


®@ The first cast iron pipe laid in Chi- 
cago—in 1854 on State St. between Mon 
roe and Jackson—is being replaced by a 
new 16 in. line to reduce the cost of main- 
tenance and also to increase capacity, be- 
cause of the demand for water due to 
air conditioning which is increasing on 
State St. The original pipe was cast in 
Scotland and was in 9 ft lengths 12 in. in 
diameter with a reinforcing ring every 3 
ft. . . . The work is part of a general 
plan to reinforce the water supply in vari- 
ous locations in the loop district as addi- 
tional demands for water develop, accord- 
ing to Loran D. Gayton, city engineer. 
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Nash Motors’ “conditioned air for win 
ter driving” is provided by this unt. The 
black arrows indicate outside air which 
enters due to the forward motion of the 
car, 

@ Air conditioning trends in a large 
city—Minneapolis—are analyzed in the 
current issue of “Air Conditioning 
Trends” issued by the publisher of Hear 
ING, P1pING AND AiR CONDITIONING. The 
reported study disclosed a number of prob 
lems, including spotty penetration of the 
market—characteristic of large centers of 
population. . A summary of the mar- 
ket for air conditioning in the retail store 
field in Minneapolis discloses that on a 
conservative basis there are 750 such 
stores to which it is still possible to ap- 
ply air conditioning. 


@ Over 26,000 was the total attendance 
at the Chicago Exposition of Power and 
Mechanical Engineering held during the 
first week of October. One hundred and 
fifty-three exhibitors cooperated to pre- 
sent an exposition characterized by dy- 
namic displays featuring many varieties 
of equipment in operation, 
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HEAT BALANCE IMPROVED__ 
Operating and Investment Cost Reduced 


1 SIMPLE! No electric drive reciprocating ma- 

* chine is necessary here! A simple steam tur- 
bine, using live steam from the boilers, provides 
direct drive for the Carrier Centrifugal Compressor, 
and eliminates losses due to electric power genera- 
tion and transmission. Clean and untainted from 
oil, the exhaust steam is used in processing. 
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Centrifugal 


REFRIGERATION 


Direct Drive Makes Costly Generators 


Unnecessary for Refrigeration at 
Narragansett Brewing Company 





9 COMPACT is the word for the Carrier Centrifugal 
* Compressor! To get a good idea of the space it 
requires, compare this picture with the one preceding, 
showing the reciprocating machine it replaces. 


3 LOW POWERCOSTS through- 

* out the plant are assured 
with a set-up like this—and it's 
all a part of the heat balance 
made possible by Carrier Cen- 
trifugal Refrigeration. Only a 
fraction of the size of the equip- 
ment it replaces, this mixed 
pressure bleeder, type turbine 
and dual generator unit sup- 
plies both AC and DC power, 
and also provides cloan ex- 
haust steam for processing. 
Why install large, costly gen- 
crators-— when smaller ones 
supply all the electric power 
required, more efficiently — 
more economically? 


Makes Savings with Reduced Investment 


HE installation of steam turbine driven Carrier 

Centrifugal Refrigeration in this Providence, R. I. 
brewery is a good example of the economies that 
can be secured wherever refrigeration is required— 
for processing or for air conditioning. 

First of all, the investment cost is definitely lower 
—for no electric driven reciprocating machines are 
necessary, and the size of generators required for 
plant power is greatly reduced. 

Second, the system makes full use of all steam— 
for the exhaust steam is clean and free from oil and 
can be used for all plant processing. This feature 
made it unnecessary for the Narragansett Brewing 
Company to enlarge its existing boiler capacity. 

Lastly, the system requires less space and less 
attention. Using a low pressure harmless refriger- 

ant, the Carrier Centrifugal operates 
at conservative speeds, picks up 
loads almost instantly, and meets 
all varying load conditions. A 
minimum of moving parts insures 
long, trouble-free service. 

An interesiing new booklet tells 
more of the features of direct drive 
Carrier Centrifugal Refrigeration— 
send for it. 





CARRIER CORPORATION, Desk 1103 
Syracuse, New York 


Without obligation, send me free copy of your 
booklet, “Carrier Centrifugal Refrigeration—for 
New Plants, for Additions, for Replacements.” 


Name Title 
Company 

Address 

a 
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JENNINGS SUMP & SEWAGE PUMPS 
PEDESTAL TYPE 

Mounted entirely above the pit cover. Entirely 

self-priming. All working parts high and dry. 

Only suction pipe submerged. Economical. 


CENTRIFUGAL PUMPS 
STANDARD AND SELF-PRIMING 
Motor armature and pump impeller mounted on 
same shaft. No bearings in pump casing. One 
stuffing box. Simple, compact, reliable. 


NASH HYTOR AIR COMPRESSORS 
No sliding vanes, pistons nor parts in metallic 
contact. No internal lubrication. Non-pulsating. 
Clean air. Efficient and reliable. 


JENNINGS SEWAGE EJECTOR 
Most efficient device for pumping unscreened 
sewage from low levels, or pumping any heavy 
liquid with large proportions of solids. 
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Jennings Vapor Turbine Heating Pump. Operates directly from system steam 
without electric current. Constant operation assures uniform system operation. 
Steam used for operation is returned to system for heating with little heat 
loss. Eliminates current cost and effects material steam economy. Ask for 
Bulletin 246-A. 


THERE IS A NASH 


For Every Pumping Service 


PERFORMANCE, QUALITY and SERVICE are the three fundamental 
reasons for the many thousands of successful installations of Nash 
Pumps. 

PERFORMANCE is made positive by the most advanced ideas in 
Engineering Research, checked by individual performance tests 
on each and every pump. 

QUALITY is maintained by the careful selection of the finest ma- 
terials, fabricated by superior workmen under constant and rigid 
inspection. 

SERVICE is assured by the resources and reputation of the Nash 
Engineering Company, and backed by a nation-wide network of 


sales and service offices. 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Recent Changes in National 


MATERIALS 


in the development of materials specifications for 

piping, particularly for high temperature service 
due largely, no doubt, to the increasing use of higher 
steam pressures‘ and’ temperatures ‘both by utilities and 
industrial plants. A brief resumé of the materials speci- 
fications available for service at temperatures up to 1100 F 
is given below: 

Pipe: The Specification for Lap Welded and Seam- 
less Steel Pipe for High Temperature Service, A106-36, 
was formulated back in 
1929 when 750 F was a 


Tis: past four years has seen considerable progress 


ae 


November, 1937 


tandards 


being built or contemplated will operate at steam temper- 
atures below 1000 F. This permits use of a low alloy 
pipe, carbon-molybdenum, which has a similar chemical 
composition to A106 carbon steel pipe with the exception 
of the addition of 0.45 to 0.65 per cent molybdenum. 
This addition, however, is sufficient to increase to a 
marked extent the ability of the steel to withstand steam 
temperatures up to 1000 F, although the molybdenum 
addition renders the steel somewhat more difficult to 
fabricate as compared to carbon steel. In view of the 
extensive use of carbon- 
molybdenum pipe in re- 





high temperature for a 


cent central stations, A. S. 


steam power plant. In 
view of the present-day 
trend, the terminology of 
the specification is some- 
what misleading. The 
specification was exten- 
sively revised in 1933 to 
include. supplementary re- 


By Sabin Crocker* and Harvey A. WagnerT 


Numerous significant changes in national piping 
standards have taken place since a previous compre- 
hensive review of the subject has appeared. Every- 
one concerned with piping will therefore welcome 
this thorough treatment of standards, for it is a 
means of posting oneself on what has been done, 
what is planned for the near future, and of becom- 
ing up-to-date on an increasingly important matter 


T. M. Specification A206- 
37T was drawn up to 
cover this product, which 
is known as the “Tenta- 
tive Specifications for 
Seamless Carbon-Molyb- 
denum Alloy Steel Pipe 
for Service at Tempera- 
tures from 750 to 1000 





quirements for pipe for 








use in central stations at 
pressures of 400 psi 
(pounds per square inch) or over and temperatures 
up to 850 F, or other applications where a superior grade 
of pipe is required. The only material covered, however, 
is plain carbon steel. In general, the supplementary tests 
prescribe a larger number of the same tests described in 
the regular specification although one extra test, the etch 
test, is included which is not prescribed in the body of 
the specification. When care is exercised in securing a 
high grade product in accordance with the supplementary 
requirements, the material is quite satisfactory up to 
850 F, the maximum temperature recommended in the 
specification. 

Since above this temperature the strength and creep 
resistance of carbon steel falls off so rapidly that its use 
becomes uneconomical, recourse to some low alloy steel is 
found desirable. The bulk of steam power plants now 


_ 


*Engineer, The Detroit Edison Company. Mr. Crocker is a member of 
our Boord of Consulting and Contributing Editors, secretary of A. S. A. 
Sectional Committee B86 on Pipe and a member of A. S. A. Sectional 
Committee B16 and of the A. S. T. M. committees on specifications for 
Piping ™aterials. 
_tEngineer, The Detroit Edison Company. Mr. Wagner has been asso- 
ciated with Mr. Crocker for the past ten years in the above mentioned 
commitiee activities, and is the author of several articles on various 
phases of piping standardization and design. 
Part 2, Part 1 was published in the October, 1937, Heatinc, P1rinc 


AND A’ CONDITIONING, pp. 613-617. 


duce a small quantity of pipe. 
conform to the schedule thicknesses of American Standard 
B36.10-1935. These values, taken from an appendix to 
the specification which is stated to be for information 
only, are given in Tabie 6. 


F.” As in the case of 
A106 pipe, supplementary 
requirements for pipe for use in central stations at pres- 
sures of 400 psi or over and temperatures from 750 to 
1000 F are included. Plain carbon steel is somewhat 


easier to weld than, the carbon-moly product, although 


the latter is not difficult for experienced welders when 


proper precautions are observed. 


In order to facilitate the manufacture and stocking of 


this pipe the Prime Movers Committee of the Edison 
Electric Institute agreed with the manufacturers on cer- 
tain sizes and wall thicknesses for stock purposes. 
economic reasons for this standardization were: (1) to 
facilitate delivery of pipe, particularly replacement orders ; 


The 


(2) to avoid a costly mill set-up of equipment to pro- 
The thicknesses selected 


A third high temperature pipe specification is available 


in A. S. T. M. Specification A158 for Seamless Alloy 
Steel Pipe for Service at Temperatures up to 1100 F. 
Pipe covered in this specification ranges from low chro- 
mium-molybdenum alloys to the 18 per cent chromium, 


659 
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Table 6—Stock Sizes for Carbon-Molybdenum Pipe* 





Service UP To 1400 psi 
AT 950 F 


Service Up To 900 psi 
aT 900 F 





NOMINAL 
Pipe Size THICKNESS 


INCHES 


SCHEDULE 
NuUMBER> 


THICKNESS 
INCHES 


SCHEDULE 
NuMBER> 





.218 
.250 
375 
437 
.562 


.593 
.718 
843 

937 
.031 


% 0.218 
11), 0 250 
0375 
0.531 
0.718 


0.906 
1.125 
1.312 
1 .406 
1.562 


-moooo ooooo 

















“These sizes and wall thicknesses were agreed on for stock purposes by 
pipe manuiacturers and the Prime Movers Committee of the Edison Elec- 
tric Institute. P : 

>Schedule numbers and thicknesses in accordance with American Tenta- 
tive Standards for Wrought Iron and Wrought Steel Pipe, B36.10-1935. 


8 per cent nickel varieties. These alloys are used where 
temperatures are in excess of those for which carbon- 
moly pipe is suitable, or when a corrosion resistant alloy 
is desired. The oil industry, for instance, has made use 
of considerable of the 4 to 6 chromium alloys owing to 
their superior corrosion resistance as well as sustained 
strength at high temperatures. Carbon-molybdenum steel 
is little, if any, better than carbon steel in its ability to 
resist corrosion, but for steam temperatures up to 950 F 
or thereabouts, this is not a serious problem and carbon- 
molybdenum alloy has been found satisfactory. For cor- 
rosive conditions in the oil industry or for high steam 
temperatures when oxidation is an important factor, the 
higher alloyed materials have found considerable use. 
Materials now covered in Specification A158 are given 
in Table 7. 
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Consideration is being given by the A. S. T. M. to 
formulation of materials specification for welding fittings. 
While this is not precisely a pipe specification, it is closely 
akin to it since many welding fittings are made from pipe. 
Others, however, are forged seamless from plates, some 
forged and welded, and still others cast. In the forged 
product, some are forged hot and others cold which in- 
volves the question of heat treatment. The A. S. A, 
subgroup formulating the dimensional data will co-oper- 
ate with the A. S. T. M. committee in development of a 
materials specification to cover the several varieties of 
welding fittings. 

Castings: As in the case of pipe, a specification for 
carbon steel castings has been available for many years 
in A. S. T. M. Standard Specification A95-36 for Carbon 
Steel Castings for Valves, Flanges, and Fittings for High 
Temperature Service, which formerly covered use at 
temperatures up to 750 F. A careful study of the ma- 
terial in conjunction with the dimensional data on cast- 
ings contained in the American Standard for Steel 
Flanged Fittings and Companion Flanges indicated that 
carbon steel castings could be used successfully at tem- 
peratures up to 850 F for steam and 1000 F for oil pro- 
vided suitable modifications in their ratings were made. 
These are shown in Table 1 (p. 614, October issue). 

The higher ratings allowed for oil are in keeping with 
well established practice in that industry, which is justi- 
fied, in part at least, on the grounds of refinery piping be- 
ing intended for a shorter life before retirement through 
obsolescence than is the case with steam. Furthermore, 
refinery piping is said to be taken down periodically for 
inspection and cleaning, thus affording an opportunity to 
replace any questionable articles which might have been 


Table 7—Chemical Compositions of Alloy Steel Pipe Materials for High Temperature Service from 750 to 1100 F 
A.S.T.M. Specifications A158-37T 





Cass 


Ferritic Steels 





IDENTIFICATION SYMBOL P 3a P 3b 


P 5a P 5b P 5c P6 





CHROMIUM 
MOLYBDENUM 


CHROMIUM 


GRADE MOLYBDENUM 


4 To 6 Per Cent 
CHROMIUM 


13 Per CENT 
CHROMIUM 


4 To 6 Per Cent 
CuRomiIuM> 


4710 6 Per Cent 
CHROMIUM 





Carbon, per cent 
Manganese, per cent 
Phosphorus, per cent 
Sulfur, per cent 
Silicon, per cent 
Nickel, per cent 
Chromium, per cent 
Molybdenum, per cent 
Tungsten, per cent 
Titanium or 
Columbium 











As specified 0.10 
or 0.15 max. 


times Carbon 
times Carbon 

















Cass Ferritic Steels 


Austenitic Steels 





IDENTIFICATION 
SYMBOL Pil P 12 


P 8a 


P 8b 


P 8c 





SILICON 
MOLYBDENUM 


CHROMIUM 


GRADE 
MOLYBDENUM 


18 CHROMIUM 
8 NICKEL 


18 CHROMIUM 
10 NicKet > 


18 CHROMIUM, 
8 Nickel, 
2 SILICON 





Carbon, per cent......... 15 max. 
Manganese, per cent. ... 
Phosphorus, per cent 
Sulfur, per cent...... 
Silicon, per cent... 

Nickel, per cent _ 
Chromium, per cent... ... 
Molybdenuth, per cent... . 
Tungsten, per cent.... 
Titanium, or 

Columbium 











0.07 max. 
0.20 to 0.70 





0.08 max. 
0.70 max. 


8 times carbon content, 
min. 








(*) Either molybdenum or tungsten shall be used. 
(*) Stabilized with titanium or columbium. 
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Table 8—Chemical Compositions of Alloy-Steel Castings Materials for High Temperature Service from 750 to 1100 F 
A.S.T.M. Specifications A157-36 









































CLass Ferritic Steels Austenitic Steels 
—_ vn SE — ha 
IDENTIFICATION SYMBOL Cl C2 C4 C5 C6 Cll CH C10 
18 Per CENT 20 Per Cent 
CARBON MANGANESE NICKEL- 4706 13 Per Cent NICKEL- CHROMIUM NICKEL 
GRADE MOLYBDENUM | MOLYBDENUM CHROMIUM Per CENT CHROMIUM CHROMIUM 8 Per Cent 8 Per Cent 
MOLYBDENUM CHROMIUM NICKEL CHROMIUM 
Carbon, per cent. . 0.45 max. 0.35 max. 0.45 max. 0.15—0 .35 0.15 max. 0.45 max. 0.15 max. 0.35 max 
Manganese, per cent. . 1.00 max. 1 .00—1 .60 1.00 max. 1.00 max. 0.75 max. 1.00 max. 1.00 max 1 .5O max 
Phosphorus, per cent.... 0.05 max. 0.05 max. 0.05 max. 05 max. 0.05 max. 0.05 max. 0.05 max. 0.05 max 
Sulfur, per cent... 0.06 max. 0.06 max. 0.06 max. 06 max. 0.05 max. 0.06 max. 0.05 max 0.05 max 
Silicon, per cent. ; 0.20 min. 0.20 min. 0.20 min. 20 min. 1.00 max. 0.20 min. 2.00 max. 2.00 max 
Nickel, per cent . o* o , : 0 .75—1 .50 0.80 max. 1 .00—2 .25 8 .00 min. 19 .00—22 .w 
Chromium, per cent...... ; ' 0 .50—1 .00 00—6 .50 11.5—13.5 0 .50—1 .00 18.00 min 8 .00— 10.00 
Molybdenum, per cent... 0.40 min. 0.20 min. 0 .30—0 .60 40—0 .65> 0.50 max. 0 .20—0 408 As agreed 
Tungsten, per cent.... 0 eens awe ate ee eeu haa 80—1 .25> 0 .40—0 .804 upon 
| 





«Either molybdenum or tungsten may be used if desired. 
>Either molybdenum or tungsten shall be used. 


¢For the more severe general corrosive conditions, and when so specified, the carbon content shall not exceed 0.07 per cent. 
The addition of such elements as molybdenum, tungsten, titanium, columbium, and vanadium for purposes of stabilization shall be a matter of agree 


ment between the manufacturer and the purchaser. 


When the purchaser requires free-machining or better non-seizing, non-galling properties, the composition may contain suitable combinations of 


selenium and phosphorus or molybdenum and sulfur. 


Selenium, per cent 


0.20 to 0.35 


Selenium and Phosphorus Phosphorus, per cent 0.17 
Molybdenum 0.40 to 0.80 
Molybdenum and Sulfur Sulfur 0.20 to 0.40 





damaged through too prolonged exposure to high tem- 
perature or corrosive conditions. 

To supplement carbon steel castings for service tem- 
peratures above the 750 to 850 F range, A. S. T. M. 
Specification A157 for Alloy Steel Castings for Valves, 
Flanges, and Fittings for Service at Temperatures from 
750 to 1100 F was formulated. Eight alloys are in- 
cluded ranging from the lower alloyed carbon-molyb- 
denum to a 20 per cent nickel, 8 per cent chromium alloy. 
Chemical requirements and physical properties of the 
alloys covered in this specification are shown in Tables 
8and 9. Selection from the alloys, as in the case of pipe, 
depends on the service conditions involved. 

Forgings: Specifications available for forgings 
parallel those for castings, that is, the Specifications for 
Forged or Rolled Steel Pipe Flanges for High Tempera- 
ture Service which covers two classes of carbon steel for 
maximum temperatures of 750 to 850 F, A. S. T. M. 
Designation A105-36, and the Specifications for Forged 


Bleeder steam connections at 
Conners Creek power plant 
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or Rolled Alloy Steel Pipe Flanges, Forged Fittings, and 
Valves and Parts for Service at Temperatures from 750 
to 1100 F, which covers ten grades of alloy steels, A.S. 
T.M. Designation A182-36. 

A new specification, Forged or Rolled Steel Pipe 
Flanges for General Service, A. S. T. M. Designation 
A181, was formulated and published in 1935 to meet the 
need for pipe flanges for general service. Both Specifi- 
cations A105 and A182 require heat treatment of forged 
steel flanges to insure a high quality product. For the 
bulk of low pressure general service work, this is an un- 
necessary expense and hence the requirement was elimi- 
nated in the new specification. 

Bolting: A recent article published in Heatine, 
PIPING AND Arr CONDITIONING considered in detail bolts 
and nuts for high temperature work.* Since that time, 
however, several important revisions to the new alloy 
steel bolting specification have been effected. 

As a companion specification for the carbon steel pipe, 
castings, and forgings specification, A. S. T. M. Specifi- 
cation A96 for Alloy Steel Bolting Material for High 
Temperature Service has been very useful. The maxi- 
mum temperature contemplated at the outset was 750 F 
although this later was extended to 850 F. Considerable 
latitude was allowed the manufacturer in supplying bolts 





“Nut and Bolting Materials for High Pressure and High Temperature 
Piping Service,” by Harvey A. Wagner, Heatinc, Prrpinc anp Arr Con 
DITIONING, March, 1937, pp. 147-151. 


Table 9—Physical Properties* of Alloy-Steel Castings Materials 
for High Temperature Service from 750 to 1100 F 
A. S. T. M. Specifications A157-36 











TENSILE YIeLp ELONGATION REDUCTION 
STRENGTH PoINT In 2 IN. or AREA 
Ls per Sq IN. | Le per So ft. Per CENT Per CEN? 
Grade Cl 80,000 50,000 22.0 45.0 
Grade C2 90,000 60,000 22.0 45.0 
Grade C4 100,000 65,000 18.0 30.0 
Grade C5 100,000 65,000 18.0 30.0 
Grade C6 85,000 55,000 20.0 40.0 
Grade Cll 100,000 65,000 18.0 30.0 
Grade C9 70,000 30,000 35.0 40.0 
Grade C10 65,000 30,000 30.0 35.0 

















“When material is ordered for welding fabrication, chemical and physical 
requirements shall be a matter of agreement between the purchaser and 
the manufacturer, 
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Chemical Compositions of Alloy-Steel Bolting Materials* for High Temperature Service froim 
750 to 1100 F Metal Temperatures 


A.S.T.M. Specifications A193-37T 


in accordance’ with Table 10 
this specification in 
that no definite chem- 
ical compositions were 
included. Nickel, 
chrome-nickel, 
chrome- vanadium, 
chrom e-manganese, 
or any other types of 
alloy steel approved 


CLASS Ferritic Steels 


Bil 
TUNGSTEN 
CHROMIUM 
VANADIUM 

40—0 WW 
20—0 40 





B6 


B5 B7 B7a 


4706 
Per CENT 
CHROMIUM 


B4 





IDENTIFICATION SYMBOL 
CHROMIUM 
HIGH 


MOLYBDENUM 


NICKEL- 
CHROMIUM 
MOLYBDENUM 


CHROMIUM 
MOLYBDENUM 


35—0 .45 
0 


13 Per CENT 
CHROMIUM 


GRADE 





0.12 max. 
0.60 max. 


0.35 max. 
0 .30—0 .50 


0 .35—0 .45 
0 .60—0 .90 


0.35 
0.50 


0.45 
0.80 


Carbon, per cent. ... 
Manganese, per cent. 


0.04 
0.05 


Phosphorus, max., per cent. 
Sulfur, max., per cent.... 
Silicon, per cent 

Nickel, per cent. . ; 1 
Chromium, per cent 0 
Molybdenum, per cent 0 
Tungsten, per cent 

Vanadium, per cent 


by the purchaser may 
be furnished under 
the specifications. 

For the more 
vere service at tem- 
peratures above 750 
to 850 F, however, it 
sidered desirable to formulate a 
separate specification to include 
chemical and physical require- 
ments of the individual alloys 
covered, since the higher pres- 
sure temperature service 
warrants a more careful selection 
and inspection of materials. Ta- 
ble 10 shows the chemical prop- 
erties and Table 11 the physical 
requirements of the alloys in- 
cluded in the new bolting speci- 
fication, A193-37T. While no 
definite high temperature data 
are included in the specification 
at the present time, the addition 
of such information when avail- 
able will be more readily accomplished through having a 
separate specification for high temperature material. In- 
clusion of physical property values in the specification 
will aid on inspection in securing a uniform material. In 
addition, the engineering designer will have, for the first 
time, data available on which to select a bolting material 
to resist the stresses incurred in initially setting up the 
joint. Intelligent selection of a material to withstand 
the gradual relaxation due to creep at the higher tempera- 
tures is hampered by the lack of data relative to the 
creep strength of these materials. It is hoped that influ- 
ence of the various factors affecting creep will be better 
defined and that more creep data on commonly used 
alloy steels will be available in the near future. 

Materials for nuts are covered in the specifications for 
Carbon and Alloy Steel Nuts for Bolts for High Pressure 
and High Temperature Service to 1100 F, A. S. T. M. 
Designation A194-36T, which was discussed in the arti- 
cle® previously referred to. No revisions have been made 
in this specification since its publication in 1936, 


50 
50 
. 30 
se- 


Was cCon- 


CLASS 


IDENTIFICATION SYMBOL 


GRADE 


Carbon, per cent 
Manganese, per cent 
Phosphorus, max., per cent 
Sulfur, max., per cent 
Silicon, per cent 

Nickel, per cent 
Chromium, per cent 
Molybdenum, per cent 
Tungsten, per cent 
Vanadium, per cent 


“a7 1 
ald 


New Specifications for Boiler Tubes 


Increasingly higher pressures and temperatures in 
power plants have required a corresponding development 
of boilers suitable for the service conditions. Several 
new specifications for boiler tubes have been or are be- 
ing developed by the A. S. T. M. to meet the new condi- 
tions, reference to which is included here as of interest 
to the piping designer and engineer. 

Up to 1935, the only A. S. T. M. Specification avail- 


2.00 
0.80 
0) .40 








| 
| 
| 


| 


"As these steels are not necessarily all suitable for the full range of temperatures up 
should be exercised in making the selection. 

»Either molybdenum or tungsten shall be used as specified. 

*Where phosphorus exceeds 0.045 per cent, sulfur shall not exceed 0.050 per cent. 
exceeds 0.050 per cent, phosphorus shall not exceed 0.045 per cent. 
sulfur shall apply unless otherwise specified. 


0.04 
0.05 
0.15—0 .25 


04 
O04 


15 


0 .140¢ 
0 .500¢ 
0.50 max. 


0.03 
0.03 
0.50 max. 








0 .80—1 10 
0 .45—0 65 


80—1 .10 00- 


15—0 .25 





11 5—13.0 


70 


20- 





| Austenitic 
teel 


Ferritic Steels 





B15 
SILICON- 
CHROMIUM- 
MOLYBDENUM 


0 


B12 B13 B8 


CHROMIUM 
MOLYBDENUM 
VANADIUM 
50 
70 


TUNGSTEN 
MOLYBDENUM 
CHROMIUM 


NICKEL- 


? 18 CHROMIUM 
CHROMIUM , 


8 NICKEI 
0.07 max 
20—0 .70 

140« 

500° 
0.75 max 
7 00—10.0 
17 .0—20.0 





0 .30—0 .40 
0 .60—0 .90 
0.04 
0.04 
0.15 


40—0 .50 
0 .40—0 0 .40—0 .70 
0.04 0.03 
0.05 0.03 
0.15—0 .30 0 .50—0 .80 


0 .35—0 .45 0.35—0 
0 .60—0 .90 
0.04 


0.05 


0 
0 








1.00 
0.45 10 


40 


1 .00—1 .50 
40—0 .60 


0 
0 
0 


0 
0 


80—1 
30—0 








ip Sani oeoret 


0 20—0 





to 1100 F, care 


Where sulfur 
These limits of phosphorus and 


able for purchase of boiler tubes was that for Lap Welded 
and Seamless Steel and Lap Welded Iron Boiler Tubes, 


A. S. T. M. Designation A83. In view of difficulties 
experienced in securing satisfactory heavy wall tubes 
which were necessary to meet the higher pressures, such 
as lack of uniformity in hardness and excessive hard- 
ness, a new specification was developed. This is the Spe- 
cification for Seamless Steel Boiler Tubes for High Pres- 
sure Service, A. S. T. M. Desig- 
nation A192-36T. This specifica- 
tion was prepared to meet the more 
exacting requirements for high 
pressure boiler service which were 
not covered to the desired extent 
by the general specifications for 

boiler tubes, A&3. 
One of the innovations in this 
specification involves the new 
standard wall thicknesses for tubes. It has been com- 
mon practice and the accepted standard system for many 
years to refer to Birmingham Wire Gages for tube 
thicknesses, even though it has long been recognized that 
the increments or steps between gages were extremly non- 
uniform. Since the boiler manufacturer or designing en- 
gineer ultimately had to convert the gages to decimal 
thicknesses, it was proposed to designate wall thicknesses 
directly in decimals of an inch with certain uniform incre- 
ments between thicknesses. In order to satisfy those who 
have been in the habit of specifying tube thicknesses by 
means of “B. W. G.’s,” increments in thickness were S€- 
lected to conform as nearly as practicable to the B. \V. G. 
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thicknesses without destroying the logical progression in 
tube wall thickness. 


Table 11—Physical Properties of Alloy-Steel Bolting Materials 
for High Temperature Service from 750 to 1100 F Metal Tem- 
peratures 


A.S.T.M. Specifications A193-37T 





















































> | 
MINIMUM | TENSILE YIELD E.LonGa-| Repuc- 
Draw STRENGTH,| PoINT | TION IN | TION OF 
DIAMETER,| TEMPERA-| LB PER LB PER | 2 IN., AREA 
GRADE INCHES TURE, F So IN. Sq In. PER PER 
CENT CENT 
B4 2'% and 1000 160,000 135,000 14 45 
under 1100 140,000 | 120,000 15 50 
1200 |} 125,000 | 105,000 16 50 
Nickel- Over 2', 1000 155,000 130,000 14 5 
Chromium- to 4, 1100 135,000 | 115,000 15 50 
Molybdenum incl. 1200 120,000 | 100,000 16 50 
B5 2', and 1000 120,000 95,000 15 45 
under 1100 110,000 90,000 16 50 
1200 100,000 85,000 17 55 
4to 6 Over 2', 1000 105,000 85,000 15 45 
per cent to 4, 1100 100,000 80,000 16 50 
Chromium incl. 1200 95,000 75,000 | 17 55 
B6 2 and 1000 150,000 125,000 13 45 
under 1100 120,000 100,000 15 50 
1200 105,000 85,000 17 55 
13 per cent Over 2'2 1000 140,000 | 120,000 13 45 
Chromium to 4, 1100 115,000 95,000 15 50 
incl. 1200 100,000 80,000 17 55 
B7 2'4 and 1000 135,000 | 115,000 15 50 
under 1100 125,000 | 105,000 16 50 
1200 105,000 90,000 17 55 
Chromium Over 2/2 1000 125,000 | 105,000 15 | 50 
Molybdenum to 4, 1100 115,000 95,000 16 55 
incl. 1200 105,000 85,000 17 55 
B7a 2’, and 1000 135,000 | 115,000 15 50 
under 1100 125,000 | 105,000 16 50 
1200 105,000 90,000 17 55 
Chromium Over 2! 1000 125,000 | 105,000 15 50 
Hig to 4, 1100 115,000 95,000 j 55 
Molybdenum incl. 1200 105,000 | 85,000 17 55 
Bll 2'2 and 1000 210,000 | 190,000 11 35 
under 1100 205,000 | 180,000 12 35 
1200 185,000 | 165,000 13 40 
Tungsten- Over 2') 1000 205,000 | 185,000 10 35 
Chromium- to 4, 1100 200,000 | 175,000 11 35 
Vanadium incl. 1200 180,000 | 160,000 12 40 
B12 22 and 1000 125,000 | 105,000 16 50 
under 1100 115,000 95,000 17 50 
1200 105,000 85,000 18 55 
Nickel- Over 21; 1000 120,000 | 100,000 16 50 
Chromium to 4, 1100 110,000 90,000 17 50 
incl. 1200 100,000 80,000 18 55 
B13 2 and 1000 155,000 | 130,000 14 45 
under 1100 135,000 | 115,000 15 50 
1200 120,000 | 100,000 16 55 
Tungsten- Over 21, 1000 145,000 | 120,000 14 45 
Molybdenum-| to 4, 1100 125,000 | 105,000 15 50 
Chromium incl. 1200 115,000 | 95,000 16 55 
Bl4a 2’, and 1000 145,000 | 120,000 14 45 
under 1100 135,000 | 115,000 15 45 
1200 125,000 | 105,000 16 5O 
Chromium- Over 24 1000 
Molybdenum- to 4, 1100 
Vanadium incl. 1200 
B15 214 and 1000 160,000 | 135,000 14 45 
under 1100 140,000 | 120,000 15 50 
1200 125,000 | 105,000 16 50 
Silico: Over 21, 1000 155,000 | 130,000 14 45 
Chromium- to 4, 1100 135,000 | 115,000 15 45 
Molybdenum incl. 1200 120,000 | 100,000 16 50 
AUSTENI'/TIC STEE/L 
_, B8 All 2000F 
18 Chromium] Diameters} Water 75,000 30,000 35 50 
8 Nicke Quench 
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Another departure from the older specification con- 
cerns the method of specifying the tolerance on over- 
thickness. On hot finished tubes, for instance, it has 
been customary to permit an over-thickness tolerance of 
three gages, with corresponding variations in thicknesses 
of from 26 to 42 per cent. Specification A192 now spe- 
cifies the over-thickness to be not in excess of 28 per 
cent for any tube, which will simplify the inspector’s job 
considerably—particularly in the case of tubes the wall 
thicknesses of which do not coincide exactly with one of 
the B. W. G. thicknesses. 

As a means of overcoming non-uniformity, the new 
specification provides for a larger number of tests than 
specified in A&83 and includes a Rockwell or Brinell test 
on 5 per cent of all the tubes to determine conformance 
with prescribed hardness limits in the specification. A192 
also contains provision for annealing of tubes if re- 
quested by the purchaser. This will enable securing tubes 
of a definite uniform hardness to meet the specific re- 
quirements of the exacting purchaser. 

A few boilers are being built for pressures in excess 
of 2000 psi. For these extremely high pressures, if 
boiler tubes were made of ordinary Grade A material 
they would have such heavy walls that bending and ex- 
panding into headers and drums would become compli 
cated and troublesome problems. For this reason, the 
A. S. M. E. boiler code committee requested the A. S. 
T. M. to prepare a new specification for Grade C tubes. 
or to expand the present requirements contained in A&83 
along somewhat similar lines to those now contained in 
A192. The new specification is to provide for heat treat- 
ment of the tubes to secure uniformity without excessive 
hardness, and to include a sufficient number of tests to 
insure receipt of a quality product. 

The higher temperatures have necessitated use of al- 
loy tubes in the superheaters of many boilers. As in 
the case of pipe, when temperatures are not likely to be 
in excess of 950 to 1000 F, carbon-moly tubing has found 
considerable favor. Above these temperatures, however, 
some of the more highly alloyed materials usually are em- 
ployed, although the 18-8 type is employed only in special 
instances on account of cost. An important factor in the 
selection of a material for superheater use concerns the 
steam distribution in the unit; faulty distribution may re- 
sult in much higher tube temperatures than anticipated 
and certain allowances in selection of tube materials must 
be made for this contingency. 

To provide for the increasing use of alloy steel boiler 
tubes, two new specifications are being formulated by the 
A. S. T. M., one for carbon-molybdenum tubing, the 
other to include several grades of more or less com 
monly used alloys ranging from the lower alloy types to 
the 18 chromium, 8 nickel group. These specifications 
probably will be published in the tentative form in 1938. 

In conclusion, while not all of the changes and addi- 
tions to dimensional standards and specifications will be 
immediately available, it is felt that a summary of con- 
templated new features will be of interest to many, and 
that a broader dissemination of this information will be 
of assistance to all concerned. 
[Concluded] 
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“Follow the crowds to Macy’s” is a slogan in which air conditioning plays a part 


The Owner’s View of Air Conditioning 


R. H. Macy & Co., Inc.—Department Store 


OLLOW the crowcs to Macy’s” is a slogan that is 

particularly appropriate, for Macy’s and crowds 

have always been synonymous. That people in 
such great numbers have been attracted to this New 
York store has been due in great part to the position 
of leadership it has held during the 79 years of its 
existence. 

In air conditioning, Macy’s was among the pioneers. 
During 1929, when air conditioning was far from being 
the competitive necessity it is today, R. H. Macy & Co. 
made its first installation. At that time, only the base- 
ment and street floors were conditioned—a total floor 
area of 166,000 sq ft. However, this was found to be 
so satisfactory that in 1936 air conditioning was extended 
to the second, third and fourth floors. The complete 
installation, which covers a floor area of more than 
500,000 sq ft, represents an investment of over $1,250,- 
000. During the course of this work a tremendous 
amount of new ducts were installed without interfering 
with regular business operations and without causing 
any appreciable merchandise damage. 

The installation of air conditioning in a large depart- 
ment store, with its wide floor areas, varying ceiling 
heights, differences in density of congestion between one 
section and another, with the accompanying differences in 
the amount of natural body heat released, presents prob- 
lems not encountered in smaller establishments. When 
Macy’s decided to venture into this field, it was their 


good fortune to have the services, as consultant engineer, 
of a foremost authority on ventilation. Having been asso- 
ciated with the store for a number of years, he was 
already familiar with the construction of the building and 
its problems, and was able to design a system to meet its 
particular requirements. 

Since the development and inauguration of this system, 
the store has been not only satisfied with, but proud of, 
its recognized accomplishments. 


1500 Tons Jf Refrigeration 


The system itself is of the air washer type, and in- 
cludes three centrifugal refrigerating machines with a 
total capacity of over 1500 tons. The chilled water 1s 
sent to 16 washing chambers on the various conditioned 
floors. 

There are many economical features of the system 
Four cooling towers on the roof cool the condenser water 
and permit its continued re-use in the refrigerating 
process. While it is necessary to replace only the water 
lost through these towers due to evaporation, tlie cost 
is lessened by using the excess from the circulating water 

-this excess being the result of the removal of moisture 
from air in the washing chambers. Economy 's alse 
effected in the operation of the three refrigerating units: 
as the high pressure turbine that drives one 0! the 


machines furnishes exhaust steam to the two ! pres 
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sure turbines on the smaller machines. Although the 
exhaust steam thus supplied is not quite sufficient, the 
difference is made by using exhaust steam from recipro- 
cating engines in the generating plant. 

The facts that the system distributes 583,000 cfm 
of air—that 4000 gpm of water is pumped to the air 
washers—and that the cooling towers handle 3200 gpm 
of water—give a good picture of the size of our opera- 
tions in conditioning air. 


Macy’s Operating Policy 


To the average layman, air conditioning usually means 
air cooling. He speaks of “cooling systems” and believes 
that cooling is the only function necessary. He is im- 
pressed only by the reductions in temperature that can 
be accomplished, thinking, of course, in terms of dry- 
bulb temperatures. Actually, air conditioning is of 
much broader scope, cooling being only one phase. In 
summer the prime factor is dehumidification, in order to 
give the refrigerating system of the human body a chance 
to operate efficiently, and in winter, humidification, that 
hody heat may be conserved. 





By J. J. Cogan* 


As the result of its own experience, R. H. Macy & Co. 
is a firm advocate of air conditioning, and would 
advise its installation in any large department store 
situated in a climate similar to New York—especially 
in any new building about to be constructed .. . 
What a large drug store operator (Walgreen) thinks 
of air conditioning was described in September, and 
similar reports are in preparation for future issues 





These and other factors that govern the regulation of 
air are given full consideration in the Macy policy of 
operation, so that conditions may be achieved most satis- 
factory to human health and comfort. No attempt is 
made to be impressive, as the degree of difference be- 
tween outside and inside air temperatures is only inci- 
dental to the conditions attained by the consideration of 
all factors involved. The system is in operation during 
the entire year. In summer, the air is filtered, dehumidi- 
fied and cooled—in winter it is filtered, humidified, and 
heated. Careful attention is given to the maintenance of 
an even distribution, and remarkably few complaints are 
received from either staff or customers as to drafts, chills, 
or colds, 

As atmospheric conditions change from time to time 
during the course of a day, it is necessary to keep abreast 
of these variations. Situated in the central plant are 
instruments and equipment which give great mobility of 
operation in meeting such changes. There is an instru- 
ment from which can be read remotely both the outside 
temperature and the wet- and dry-bulb temperatures at 
any of several strategic points on each conditioned floor. 
Hourly readings are taken from this instrument as a 
matter of routine. However, readings can be taken at 
any \ime if a sudden change in conditions is reported. 
Another facility for quick operation is the system of 


*A--istant General Manager, R. H. Macy & Co., Inc. 
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remote pushbutton controls for automatic starting and 
stopping of blower fans and air washer pumps. 


Advantages of Air Conditioning 


R. H. Macy & Co. has been thoroughly pleased with 
the beneficial results of air conditioning. While the 
importance of these benefits is recognized, it is not possi- 
ble definitely to measure their effect because of other 
factors involved. 

That it has had its effect on sales volume and profits 
is beyond question. Customers, naturally are pleased to 
be able to shop under such pleasant circumstances, and 
in all probability, spend more time and make more pur- 
chases than they would otherwise. Employees, too, feel 
fortunate in being able to work under these comfortable 
conditions, and their attitude is reflected by the type of 
service they are able to render. 

As hasty purchases made in a humid, uncomfortable 
atmosphere, trying to the patience of both customers and 
sales people, would tend to increase the possibilities for 
complaints, the elimination of these conditions conse- 
quently has a favorable effect on the adjustment situa- 
tion. 

To some extent it has prevented losses of stock from 
deterioration. Since the air in the system is purified, 
and as it is necessary for efficient operation to keep all 
windows closed, there is no infiltration of outside air 
containing soot or other unclean particles which might 
soil merchandise. 

As the result of its own experiences, and because of 
the trend of the times, R. H. Macy & Co. is a firm advo- 
cate of air conditioning generally, and would advise its 
installation in any large establishment situated in a simi- 
lar climate—especially in any new building about to be 
constructed. 





Blower Filter Unit 
Solves Press Room Problem 


By F. S. Rebinson* 


SPECIALLY designed blower filter unit has solved 
a troublesome manufacturing problem in the press 

room of Benham and Munday, Indianapolis printers. 

Spray guns were recently installed over the presses to 
prevent offset, and while they accomplished the objec- 
tive, they introduced a lot of new troubles. The mate- 
rial sprayed on the sheets left the nozzles of the guns 
wet and immediately became a dry powder. Most of it 
never reached the printed sheet but drifted into the 
atmosphere of the shop, settled everywhere, piled up on 
the presses, into the ink, and on the rollers. It pene- 
trated into the office and the files and although the mate 
rial used was known to be harmless, the constant irri 
tation of it brought complaints from the employees. 

Exhausting the surplus floating material to the out 
side would not do because the constant replacement of 
the air was disastrous to a close control of humidity and 
would add a large amount to the cost of winter heat 
(80 F is maintained during the heating season). 

[Concluded on page 686] 


*Schwitzer-Cummins Co 














































E. Vernon Hill’s* 


Personal Comments 


Capacity Tests 











; ARLY last summer we had occasion to write speci- 
fications for the installation of cooling systems in 
three Chicago theaters. The systems as designed con- 
sisted of “Freon” compressors with direct expansion 
coils for air cooling. The tonnage on one installation 
was 85, the second was 100 tons, and the third 130 tons. 
The contractor was required to guarantee the tonnage 
delivered in each case, taking into consideration the 
equipment as it would be operated in service, at a definite 
speed, with a definite air supply, and considering the 
compressors, condensers, expansion valves, expansion 
coils, and piping as a complete unit. 

We have had experience on previous jobs where a 
definite tonnage was specified, but the method of deter- 
mining the tonnage delivered was not. In this case, there- 
fore, it was clearly stated in the contract that the tonnage 
was to be determined by the number of Btu’s represented 
in the weight times the temperature rise of the condenser 
water, less 20 per cent for heat of com- 
pression. The specifications also 
called for the demonstration of tonnage 
to be made with the specified volume 
of air at a wet bulb temperature of 
75 F. 

Having everything nailed down tight 
in the specifications and in the contract 
we could foresee no condition that 
would cause argument. However, 
what with delays of one kind and an- 
other—delays in wiring the motors, 
broken suction valves, a burned out 
motor on a hot Sunday night, and 
other difficulties that had to be sur- 
mounted before the installations were ready for test—we 
finally realized that there would be very litile more hot 
weather and probably no wet bulb temperature of enter- 
ing air of 75 F until next summer. 

We tried to produce a 75 F wet bulb temperature with 
artificial heat but the facilities were inadequate. We also 
endeavored to make tests at 70 F and later at 65 F wet 
bulb, and from the performance under these conditions 
to calculate what the tonnage would be with a wet bulb 
temperature of the entering air at 75 F. The results, 
however, were not convincing as there were so many 
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variables in the problem. Finally it became evident tliat 
tests to demonstrate the tonnage of the compressors 
which would convince the owner he had actually obtained 
what he had intended to purchase must be delayed wutil 
next year. 

This situation is unfortunate ; it ties up a considerable 
amount of the contractor’s money and is not conducive 
to the best of feelings for all parties interested. 

Difficulties of this kind are not uncommon and it 
seems to me that they should not be necessary. If we 
assume that the compressor, condenser, expansion coils, 
and other essential parts of the cooling equipment are 
adequate to deliver the specified tonnage with a wet bulb 
of the entering air at 75 F why is it not possible to calcu- 
late the tonnage that would be delivered with the same 
equipment, the same condenser water, and the same air 
volume at an entering air temperature of 70 F wet bulb, 
also 65 and 60, and then plot a curve from these data that 
could be used for testing the installation at any wet bulb 
temperature within the range of the curve? 

Of course there are a number of variables. The suc- 
tion pressure changes with a lowered wet bulb tempera- 
ture of entering air; the refrigerant temperature changes 
with the lower wet bulb temperature; the temperature 
of the condenser water does not remain the same. The 
problem therefore presents complications. It is extremely 
difficult to make accurate tests in the field at a lower 
wet bulb and interpret the findings in terms of a wet 
bulb of 75 F, but it seems to me that data from laboratory 
tests on coils and compressors could be furnished that 
would be sufficiently accurate for the purpose. 

The problem is one which I think should be seriously 
considered; it is information that the engineer in the 
field sorely needs. I am reasonably sure that it can be 
solved. In fact, Bill Goodman was kind enough to tell 
me how to do it. He included in his letter all the neces- 

sary formulas, but there were so many logs, 
anti-logs, experimentally determined constants, 
and varying load factors that I hesitated—in 
fact, I decided not—to attempt it in the field. 

If further investigation of the subject develops 

obstacles that are not at present apparent we can 
consider another avenue of approach: With the 
necessary information on the coils and the com- 
pressors, specifications could be written calling 
for the maximum tonnage at a 75 F wet bulb, 
another lower tonnage at 70 F and also the ca- 
pacity at 65 F; these varying capacities could be 
stated in the contract and the test conducted 
down to a wet bulb of 65 F. 

With the specifications and contract written 
in this form the engineer would have a much greater 
latitude in testing the equipment under different wet 
bulb temperature conditions and considerable trouble 
and delay avoided. I am inclined to favor, however, 4 
simple curve of performance and urge the desirability 
of furnishing this information. 

I would be pleased to hear from anyone who has 
given this problem consideration and can offer a prac- 
tical solution. 














What’s the E. D. R. 
of Indirect 


Heating Surface? 


By William S. Downs* 


In using unit figures in the control of steam con- 
sumption for heating buildings, it is essential that 
the equivalent direct radiation of the building be 
computed correctly. ..... A method of doing this 
is given by Mr. Downs, who became interested in the 
matter in connection with the heating of a large build- 
ing equipped with both direct and indirect radiation 


HE distinction between heating surface area 

(H.S.A.) and equivalent direct radiation (E.D.R.) 

is not always fully appreciated by operating engi- 
neers. The following is intended as an explanation of 
this matter, and is based on a study made because the 
building with which I am concerned has both direct and 
indirect heating, and we have had some difficulty in 
arriving at a method of computing unit steam con- 
sumption for heating. It is believed that the figures 
given will serve to clarify the distinction between the 
two types of radiation. 

The average daily mean temperature for New York 
City from October 1, 1936 to March 31, 1937 was 42.3 
F. It was necessary to heat air at this temperature as 
it was drawn through the heating coils of our ventilating 
system to 72 degrees. Over a period of 150 heating 
days the indirect system consumed just about half the 
total steam consumption, despite the fact that the total 
heating surface area of the indirect heating coils was 
14.636 sq ft as compared to 61,015 sq ft of direct radia- 
tion. This discovery led me to investigate and the result 
of study of the A.S.H.V.E. Guide and other engineering 
manvals unearthed the conclusions set forth in this 
article 

Our indirect heating coils, at the last season tempera- 
ture interval, gave off approximately 116,725 Btu per 


“Ass stant Engineer, Irving Trust Building. 
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min per 203,000 cu ft of air, which is the rated capacity 
of our blowers during these months; this figure is ob- 
tained by multiplying the total cfm by the constant, 
0.575, which is the number of Btu required to heat 1 cu 
ft of air from 42.3 to 72 F.t. Converting to hours, 60 
times 116,725 equals 7,003,400 Btu per hr. We operate 
the heating system about 10 hr a day, so 10 times 
7,003,400 equals 70,034,000 Btu per day. For a 150 
day heating season, the seasonal output totalled 10,- 
504,900,000. 

Assuming 965 Btu per Ib of steam, dividing this figure 
into 10,504,900,000 gives 10,885,000 lb consumed by 
the indirect system. This is approximately 50 per cent 
of our total consumption for both direct and indirect 
systems, which was 21,790,000 Ib. 

According to the A.S.H.V.E. Guide, “The output of a 
radiator can be measured only by the heat it emits. 
The old standard of comparison used to be square feet 


1A table showing Btu required for heating air appears on p. 684 of 
this issue. 
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of actual surface, but since the advance in radiator design 
and proportions, the surface area alone is not a true 
index of output.” The Guide states that equivalent di- 
rect radiation (E.D.R.), is “By definition, that amount 
of heating surface which will give off 240 Btu per hr. 
The eyuivalent square feet of heating surface may have 
no direct relation to the actual surface area.” 

When laying plans for the installation of heating sys- 
tems in new office buildings, designing engineers know 
from long experience that after their job is completed, 
the total E.D.R. will be closely equivalent to 1 sq ft to 
each 100 cu ft of interior space. If a building is partially 
heated by the indirect method of air tempering, the total 
E.D.R. must be calculated from season to season in 
accordance with actual working conditions, if this figure 
is to be used in recording steam consumption data. The 
E.D.R. of air tempering stacks in a non-recirculating 
ventilation system depends on the temperature, velocity 
and volume of the incoming air. When the temperature 
interval and cfm air delivery values are known it is a 
simple matter to find the E.D.R. 

To illustrate, it may be assumed that a fan is to deliver 
30,000 cfm of air to an office space of 70 F. The outside 
temperature is 30 F, giving a 40 degree temperature 
interval. The Btu figure for heating 1 cu ft of air 
through this interval is 0.783. Converting to total Btu 
per min, 30,000 times 0.783 equals 23,490 Btu. Sixty 
times 23,490 equals 1,409,400 Btu per hr and the equiva- 
lent radiation value will be 1,409,400 divided by 240, or 
5872 hypothetical sq ft E.D.R. 

Actually, the H.S.A. of the tempering stack for this 
type of fan would be around 1300 sq ft. The Btu rate 
per sq ft, however, is 414 times greater than the standard 
240. If an office building were equipped with a number 
of fans, then, the total E.D.R. of the indirect system 
might be 414 times greater than the actual H.S.A. 

To illustrate further, let us suppose that the outside 
temperature drops to zero but the delivery air require- 
ments of the same fan have not been changed. We now 
have a 70 F temperature interval and the Btu required 
per cubic foot of air is increased to 1.459. Following 
through with the same method of calculation it will be 
found that the E.D.R. has almost doubled, 
and is about 8 times the actual H.S.A. of 
the heaters. 

Recently, in discussing the merits of the 
heating system in a large office building, 
the operating engineer produced a chart 
which purported to be a breakdown of 
operating results over a period of five 
years. His figures showed a notable in- 
creased efficiency with a yearly decrease 
in pounds of steam consumed per degree 
day but his consumption rate per square foot of radiation 
was way out of proportion to the rate per cubic foot of 
building space. The building was credited with 76,000 
sq ft E.D.R. and around 9% million cube. A check of 
the figures showed the obvious discrepancy in E.D.R. 
was due to the erroneous method of rating both direct 
and indirect heating surface on the same basis. No 
allowance was made for the greater Btu output of the 
air tempering stacks. 

Manufacturers have developed the construction of air 
tempering stacks until it is now possible to obtain maxi- 
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mum E.D.R. with a minimum actual area of heating sur- 
face. There are fin type coils and cast iron heaters which 
conform to the theory that air is more thoroughly heated 
when forced through a maze of irregular passages. Hun- 
dreds of fins or cored projections serve to restrict and 
break up the air. The result of this breaking up process 
might be likened to the action of a spray plate. It is, 
perhaps, difficult to visualize air being sprayed from 
the heating surfaces of the heater, yet this is very 
nearly the case. The heating stacks are sometimes ar- 
ranged in staggered rows to enhance the effect. 

A good method of setting up a comparative figure of 
steam consumptions (which could be termed ‘Normal 
Pounds Consumed per 1000 Sq Ft of E.D.R. per Degree 
Day”) would be first to establish the average rate of 
Btu exchange of air tempering stacks during a heating 
season. It will be found that though this value may 
range from 2 to 7 times greater than normal, never- 
theless, an average of from 3 to 4 is a safe estimate. 
Assume, then, a building of 10 million cu ft volume 
equipped with 60,000 sq ft of direct and 15,000 indirect 
heating surface. There is obviously a deficiency of at 
least 25,000 sq ft E.D.R. if the theory that there should 
be 1 sq ft of radiation to each 100 cu ft of building 
volume is substantial. But we have already determined 
that there is no basis for assuming that the H.S.A. and 
E.D.R. of indirect heating stacks are relative values. 

We can take the H.S.A. multiply it by 3 and be rea- 
sonably certain that we have a good average, so 15,000 
times 3 equals 45,000 indirect E.D.R. The H.S.A. and 
E.D.R. values of the direct heaters are practically equiva- 
lent and adding 60,000 to 45,000 we now have a total of 
105,000 sq ft E.D.R. This figure is slightly over the 
rule of thumb ratio of 100 to 1, giving an advantage 
which is not by any means extreme; there is nothing 
hypothetical about a little extra radiation when zero 
weather sets in, and this applies particularly to the air 
tempering stacks. . 

Most office buildings operate at full load on an aver- 
age of 14 hr a day during the heating months. Full 
heat may not be turned on during these hours but if the 
heavy morning load and partial night heating are con- 

sidered, the 14 hr day will serve as a fairly 
accurate figure. 

We have already seen that 1 sq ft E.D.R. will 
give off 240 Btu, so 105,000 times 240 equals 
25,200,000 Btu per hr. Dividing this figure 
by 965 Btu per Ib of steam equals 26,114 Ib 
consumed per hr of operation and converting 
to days 26,114 times 14 equals 365,596 lb. 
Assuming zero temperature and a 65 F degree 
day base, 365,596 divided by 65 equals 5624 Ib 
consumed per degree day for this building. 

Divide 5624 by 105,000 sq ft and we have 53.5 Ib of 
steam consumed per 1000 sq ft E.D.R. per degree day. 

The engineer who uses this method will find that he 
will have to be on the alert to keep within his estimate. 
It can be done, however, if the system is tight and main- 
tenance of traps, valves, pumps, and expansion joints 1 
up to par. It is a simple matter to substitute figures 
from another type of building and operating statis can 
be certain that their systems are efficient if the actual 
consumption rate is less than an estimate arrived at 
this manner. 








IPING of liquid methyl chloride (CH,Cl) was 
Pp discussed last month’ and it was pointed out how 

important it is to install piping of ample size to 
pass a sufficient amount of liquid for the capacity of the 
refrigerating system. This is primarily a question of 
keeping the velocity of the liquid flow in the distribu- 
tion piping within practical limits and avoiding bottle- 
necks. Curves were presented showing pressure drops 
of liquid methyl chloride passing through thermal ex- 
pansion valves and solenoid liquid shut-off valves of 
various size orifices to enable the designer to calculate 
total line pressure drops and thus assist in proper 
design. 

It is even more essential that the suction piping be 
properly designed and installed if the major equipment 
such as compressor and evaporators, which are con- 
nected by this piping, are to perform to their rated ca- 
pacity. In the average plant, one does not often find 
abnormal liquid pressure drops, for the lines are usually 
chosen of suitable size and the factors affecting the 
liquid velocity—such as change in temperature, gas and 
oil—do not change this velocity enough to cause any 
noticeable result in operating conditions. However, due 
to the large variation in the specific volume of the vapor 
and, consequently, the variation of some 500 per cent in 
velocity of the vapor in the suction pipe line, a bad error 
can easily be made in the choice of suction line pipe 
size, which will seriously incapacitate the whole system. 





Methyl Chloride Vapor Characteristics 


The saturated vapor of methyl chloride may be con- 
sidered as being of average or medium weight and 
density as it lies between the light weight of ammonia 
and the heavy weight of “Freon-12.” Both the molecu- 
lar weight and the specific gravity of the saturated vapor 
of methyl chloride are between the corresponding values 
of ammonia and “Freon-12.” It is approximately twice 
as heavy as ammonia and one-third as heavy as 
“Freon-12.” However, the proper size of suction lines 
to be used for handling this vapor cannot be approxi- 
mated in this manner but should be planned on the basis 
of gas velocities and corresponding pressure drops, for 
it is the drop in pressure which so vitally affects the suc- 
tion or back pressure and hence the capacity of the com- 
pressor, which is the heart of the refrigerating system. 

As with “Freon-12,” it is considered good practice in 
designing methyl chloride suction piping for the total 
pressure drop from the most distant evaporator to the 
compressor not to exceed 2 to 3 Ib per sq in., although 
there are some instances of installations made with as 
much as 8 to 10 lb drop. These are seldom encountered 
but are examples which are to be avoided. In some 
cases, the pressure drop of the vapor in passing from the 
stiction pipe main through the suction service valve into 
the compressor crankcase may be one-half to 1 lb and 
Such instances are usually met only on the machines 
of very small capacity. In the case of larger compres- 
sors, this suction valve drop will not be over one-third 
of these values. 

If the designer or contractor does not know the pres- 
sure drop in the suction pipe line from evaporator to 
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New Data for Refrigeration 


Methyl Chloride Suction Piping 


Design 


By R. C. Doremus* 





compressor and simply guesses at the proper size pipe 
to be used, he is more apt to be wrong than right. If, 
perchance, suction piping of too small size is installed, 
the evaporator and compressor capacities will both 
suffer, resulting in expense to rectify the troubles, in 
forfeits or unfulfilled guarantees, all of which are detri- 
mental to the operation of the system. On the other 
hand, the guess-work may call for too large a suction 
line pipe size. Here, the contractor may lose the con- 
tract because of exorbitant cost of the suction piping and 
insulation or, if he should succeed in landing the contract 
notwithstanding, he will make a smaller profit than 
might have been possible with better engineering fore- 
sight. ; 

Obviously, the optimum condition is a suction line of 
proper size, as short and direct as possible with a mini- 
mum of valves, fittings and offsets—which are restric- 
tions and impede the flow of gas. The total pressure 
drop in the suction main piping will be the total of the 
individual losses of these items and a working knowl- 
edge of their respective values is essential. Table 1 is 
a friction table for valves and fittings in methyl chloride 
suction lines equated to equivalent length of straight 
pipe of the same size. None of the values in this table 
is guaranteed to be 100 per cent accurate, for some in- 
terpolations are included, but the table will assist in 
making computations. 


Pressure Drops with Methyl Chloride Vapor 


Figs. 1 and 2 show pressure drops of methyl chloride 
vapor for various tonnage capacities through 100 lineal 
feet of copper pipe of different sizes for saturated gas at 
0 F; Figs. 3 and 4 show these drops for saturated suc- 
tion gas at 41 F. These may be used with Table 1 to 
obtain the total pressure drops for the whole suction 
line. 

For example, assume we have a layout for a rather 
large market in which there is a load of 40 tons of re- 
frigeration, suction temperature of 0 F, and the suction 
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Basic data on the design and installation of piping 
for industrial and commercial refrigeration work anc 
air conditioning are presented. As a refrigeration 
engineer, Mr. Doremus has had the opportunity to 
observe jobs which have been poorly designed, has 
concluded that lack of information is the cause. 
He therefore makes his data available in this form 


pipe line is 225 ft long and includes eight elbows, 10 
tees and two valves. If we check this for a 3% in. O.D. 
copper suction line, the computations will be as follows: 
8 elbows @ 8 ft 
10 tees @ 12 ft 
PER i sich eieevtuedaduecdcet secon 30 ft 
225 ft of pipe 


Equivalent total 
(439 + 100) X 0.93 (from Fig. 
is too much for good design. 
If we check this condition for a 354 in. O.D. copper 
suction line, the computations will be as follows: 
8 elbows @ 10 ft 
10 tees @ 


4.08 lb drop. This 


Equivalent total 

(491 + 100) 0.48 = 2.35 Ib drop, which is satisfactory. 
However, suppose we had this same load of 40 tons 
of refrigeration in a different layout in which a 3% in. 
suction line was only 100 ft long and contained four 

elbows, four tees and two valves: 
4 elbows @ 8 ft 32 ft 
4 tees @ 12 ft ft 
2 valves @ 15 ft ft 
100 ft of pipe ft 


Equivalent total ft 
(210 + 100) X 0.93 = 1.95 lb drop, which is also satis- 
factory. 

It is obvious that the same size suction piping cannot 
be used for these two cases, although the tonnage ca- 
pacity in each is the same, for the layouts are quite dif- 
ferent. For this reason, no one can safely dictate what 
size suction line should be used for a given tonnage job 
unless he uses a wide margin of safety, which, as shown 
above, is dangerous to cost. For the same reason, no 
short rule-of-thumb can be given to suit all cases. Each 
must be checked in view of the local job conditions and 
the layout of equipment. 


Tons Capacity of Suction Piping 


The capacity in tons of refrigeration that may safely 
be carried in any suction pipe line is determined by 
maximum pressure drop and this resolves itself into a 
question of gas velocity. Table 2 gives gas velocities 
for methyl chloride suction vapor in feet per minute per 
ton in various sizes of copper pipe for saturated tem- 
peratures from —40 F to +41 F, which will 
cover most installations. 

This table shows the variation in gas 
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pressures ; this also determines the actual displacement 
required of the compressor to produce a ton of refrigera- 
tion under given conditions. This table also gives the 
maximum velocity of gas that should be permitted in 
each pipe size under ordinary conditions, based on the 
author’s experience, from which a designer may easily 
pick a suitable pipe size for any installation. 

For example, if we have an installation with a 20 ton 
load and the work is to be done with an evaporator 
temperature of +10 F, we can readily see from the 
table that we should use a 3% in. O.D. copper suction 
line: 

20 X 120 = 2400 fpm. This velocity is suitable for a 3% 
in. suction line. 

However, suppose we had this same tonnage in an- 
other job and the work is to be done at a lower tempera- 
ture; we will see that the same size suction line should 
not be used. Assume 20 tons at —10 F: 

20 X 185 = 3700 fpm. This velocity is too high for a 3% 
in. suction line without causing an 
abnormally large suction pressure 
drop between the evaporator and 
compressor. 

If we check this for a larger (356 in.) pipe line: 

20 X 136 = 2720 fpm. This velocity is satisfactory for 4 
35% in. suction line. 

Suppose we have two evaporators, one of 3 tons ca- 
pacity and the other of 5 tons and the work is to be done 
at 15 F. We want to size the branch suction lines and 
the suction main line. 

3 X 569 = 1707 fpm. This is too high a velocity for 15 
in. where 1400 fpm is maximum. 

3 X 402 = 1206 fpm. This velocity is satisfactory for a 
1% in. pipe where 1600 fpm is 
maximum. 

2 = 2010 fpm. This velocity is too high for 1% 
in. pipe where 1600 fpm is maxi 
mum. 

5 X 231 = 1155 fpm. This velocity is satisfactory for 2% 
in. pipe where 1800 fpm is maxi- 
mum. 

Now, when we join these two lines in one suction 
main, of what size should the main be? If we simply 
equalize the pipe sizes by totalling the areas, we would 
use a 2% in. main, as follows: 

Internal area of 15% in. pipe = 1.78 sq in. 

Internal area of 2% in. pipe = 3.10 sq in. 

Total 4.88 sq in. 

Internal area of 25 in. pipe is 4.78 sq in., and this size would 
probably be used. 

However, by checking this load in Table 2, we find 
that a 2% in. suction main may be used: 

8 X 231 = 1848 fpm. This velocity is satisfactory tor 4 

24% in. main where 1800 fpm is 
maximum. 
If we had not checked this with Table 2 but had 


Table 1—Pressure Drop of Methyl Chloride Vapor Due to Valves and Fittings 
in Equivalent Length in Feet of Straight Pipe of Same Size 





velocity at different suction pressures and 
temperatures. This variation is rather wide- 
spread and in any one pipe size is caused —— 
principally by the difference in the specific Tee... 
volume of the vapor at different suction 
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20 x 169 = 3380 fpm, which is too high velocity for a 2% in. pipe. 


20 x 120 = 2400 fpm, which is satisfactory velocity for a 3% in. pipe. 


XAMPLE—20 Ton Load @ + 10 F. 


. 


E 


*All pressures marked (*) are vacuum expressed in inches of mercury. 





chosen to install a 254 in. 


ing the pipe sizes: 
8 X 150 = 1200 fpm. 
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main, arrived at by equaliz- 


This is not only an extremely low velocity for this 
size of pipe, but costs more to install and also will cause 
an increased pressure drop due to the rapid step-up and 


step-down in gas velocity, 


which should be avoided. 


The value of such a table of velocities is clearly evident 
but it should be emphasized that it is intended for gen- 
eral use in order to save time in making approximations 
and that the designer should always check the problem 
carefully with the pressure drop charts in order to de- 


termine whether the size 


chosen from this table will 


give a suitable pressure drop for his particular problem. 


Foolish Economy 


to Skimp on Piping 


Using too small a suction pipe size in an endeavor to 


save money is foolish economy. 


The consequent high 


gas velocity causes such a large pressure drop that the 
plant capacity is decreased by compelling the compressor 
to operate at a much lower suction pressure than is 


otherwise necessary. 


For example, suppose that the evaporators are planned 
to operate at a gage pressure of 13.6 lb at a tempera- 


ture of 20 F 


77,000 Btu per hr. 


and it has been 
pressure drop will be normal, 
ingly, the compressor would 
11.6 lb, at which pressure it has, 
Instead of the assumed pressure 


assumed that the suction 
or around 2 Ib. Accord- 
operate at a pressure of 
say, a capacity of 


drop of 2 lb, the pipe line is so small that the pressure 


drop is 8 lb. Then, 


13.6 — 8.0 = 5.6 lb. 
The compressor capacity at this lower 


suction pres- 


sure may be only 60,000 Btu per hr which means that 


the plant is shy 17,000 Btu per hr. 


If it was planned 


very close to peak requirements, or if a guarantee was 
given on capacity that has not been met, the capacity 
will have to be bolstered up. 

As long as this small suction line is installed, the only 


way to get more capacity 











is to change the compressor 
to one of a larger size in 
order to get more displace- 
ment, or to speed up the 
compressor by a change in 
the motor pulley, drive belts, 
motor or all three. Any of 
these alternatives is expen- 
sive. Even though the 
speeded up compressor may 
be handling the load tempo- 


rarily, the power bills and 
cost of lubrication, worn 
parts and maintenance are 


too high, causing high service 
costs. Obviously, the only 
way properly to correct the 
difficulty is to leave the com- 


pressor and drive unchanged, remove the small suction 
pipe line, and install the correct size so that the load may 
be handled with minimum power and maintenance bills. 

The suction main piping is the poorest place in the 
whole system to endeavor to skimp on size to save money, 
for the saving is small and the consequent increased cost 


is extremely high. 


Any plant will pay dividends on 
proper size suction piping. 








Don’t Forget 





By C. T. Baker* 





. ( Maintenance 


EGULAR inspection or examination of air con- 

ditioning plants by a competent person is im- 

portant if efficiency of the system is to be main- 
tained and performance kept satisfactory. This is par- 
ticularly essential with the smaller installations that are 
not under the direct supervision of an expert engineering 
force, and for which there is no routine maintenance 
schedule. 

Frequently, operating difficulties will come up, but the 
solution of them will be found to be comparatively simple. 
A recent experience of the writer’s is an example. 

An air conditioning plant in a department store was 
not producing the desired results and the general man- 
ager was inclined to be rather caustic about air condi- 
tioning in general, since this was his second attempt to 
provide year ‘round comfort for his customers. The plant 
was the product of changes made in a system installed 
some years ago and which had not, in his opinion, per- 
formed as it should. 

The revamped system consisted of three 21 ton com- 
pressors, three 20 ton evaporators and a motor driven 
fan with a capacity of approximately 31,700 cfm under 
the conditions at which it operated. The evaporators 
were operated at a pressure corresponding to a tempera- 
ture of 40 F. The plenum chamber, evaporators, winter 
heating coil and fan were enclosed in a wooden structure 
erected on the second floor, the walls and ceiling of which 
were made of 544 in. tongue and grooved lumber sup- 
ported in the conventional manner by studding and joists. 


Loss of Capacity Due to Infiltration 


Due partly to lack of care in building, but mostly to 
subsequent settling and distortion caused by vibration, 
the walls and ceiling disclosed innumerable cracks and 
openings through which warm air was being drawn into 
the structure, when tested with a lighted candle. At 
times this warm air contained considerable moisture re- 
sulting from the changing atmospheric conditions on the 
second floor. Needless to say, this imposed a heavy load 
on the air conditioning plant. It required nearly an en- 
tire day for two men effectively and permanently to close 
all the openings. 

Strange as it may appear, openings in the walls which 
had been made for the suction and liquid lines, electric 
conduits, etc., had not been sealed after the pipe work 
and electric work were finished, with the result that large 
quantities of warm air were entering at each of these 


*Consulting Engineer. 


several openings, one of which was approximately an 
inch larger in diameter than the outside diameter of the 
tubing that passed through it. 

In the original system, a spray washer had been em- 
ployed for cooling and washing the air ; this had required 
a 3 in. water supply pipe and a 4 in. return. When the 
change to dry type evaporators, placed in the spray 
chamber, was made these two pipe lines had been dis- 
connected but not removed. 

With one end of each of these large pipes in the hot 
basement and the other end in the evaporator enclosure, 
it does not call for much imagination to understand that 
a continuous stream of warm, moisture laden air was 
being drawn into the enclosure, which of course added 
to the cooling plant load. 

An examination of the evaporator section of the en- 
closure disclosed excessive waste and loss in cooling 
capacity due to the large volume of air that was short 
circuiting around the evaporator, partly the result of poor 
workmanship and partly due to leaky bypass dampers 
that were provided primarily for use when the heating 
system was in operation. 

The correcting of this condition also produced a de- 
cided improvement in cooling effect. 


Duct Not Insulated 


Considerable loss of refrigeration occurred where the 
suction and discharge connections were made to the fan. 
On the suction side warm air was being pulled in, while 
on the discharge side cold air was being wasted, through 
improperly made joints. 

Some time after the original installation was made, a 
trap door or manhole had been installed in a discharge 
duct. To do this it was necessary to remove considerable 

of the cork lagging used for insulating 
this duct. This insulation had never been 
replaced and as a consequence a great deal 
of heat was being taken up through this 
exposed surface since the surrounding air 
temperature was normally 94 F, With an 
inside air temperature of 58 F it is evident 
that considerable heat would pass through 
the several square feet of exposed surface. In addition, 
an opening had been cut in the top and bottom of the 
discharge duct to permit the passing of a steel tie rod, one 
end of which was connected to the roof I beams and 
the other to the floor below. Since these openings were 
larger than the tie rod, cold air was being discharged 
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through them, which of course represented a loss in net 
cooling capacity. 

A check up of the charge of refrigerant disclosed an 
insufficient quantity in the system. This was corrected 
by the addition of sufficient refrigerant to bring the 
charge up to the system requirements. 

An examination of the air filters showed that they 
were very dirty and as a consequence considerable air 
pressure drop resulted. A number of new sections of 
filters were installed which resulted immediately in an 
improvement in the volume of air being handled. 

After correcting these various conditions, a decided 
improvement in plant performance was noted; in fact 
much of the time it is possible to carry the load with two 
of the installed compressors rather than running all 
three. 

Since observing this condition, and particularly the 
losses due to infiltration of warm air, the writer has had 
occasion to examine other systems of this general design 
and in each case it was noted that considerable loss in 
net cooling effect results from improperly made joints 
in duct work and metal enclosures. Many installers ap- 
parently have the idea that sheet metal work held to- 
gether by rivets placed on 6 to 8 in. centers will be tight. 
This however is not the case and if duct and sheet metal 
work is erected in this manner, loss in capacity and 
performance may be expected. 


Electric Heating System 


Heating- Piping 
«Air Conditioning 





Another Case 


Another store air conditioning installation that the 
writer recently investigated was one of approximately 7 
tons refrigerating capacity with the compressor and con- 
denser situated on the third floor and the evaporating 
element on the second floor. The return and outside 
air supply were combined in the usual plenum chamber 
arrangement. The fan was of sufficient capacity to main- 
tain a slight static pressure in the store. There had been 
considerable complaint concerning offensive odors at cer- 
tain times, and one of the purposes of the inspection was 
to find the cause of this. 

The outside air duct extended from the plenum cham- 
ber to the outside of the building, terminating in an 
alley. It so happened that the occupants of the adjacent 
building used the alley freely for the storage of garbage 
cans which were emptied about every other day. These 
garbage cans had no covers, which made matters worse. 
It was not difficult to discover the source of the offensive 
odors. 

It was the practice to burn refuse, paper, etc., in the 
alley two or three times a week and since the fire was 
built close to the outside air inlet duct, a great deal of 
smoke was drawn into the system and discharged into 
the store while particles of partially burned paper and 
other light debris were deposited in the air filters. Need- 
less to say, arrangements were made to change the source 
of the outside air supply. 


Defrosts Store Windows 


By W. F. Mainguy* 


HAVE read with interest the short article on venti- 

lating and heating of store windows in the August 
HEATING, PrpING AND Arr CONDITIONING. I note that 
you would like to have information from others who have 
had experience with this problem, and as we have done 
a certain amount of work on it in the past couple of 
years, I am submitting the following comments: 

In Quebec, the problem of defrosting store windows, 
particularly those where humidity is high as, for example, 
grocers’ and butchers’ shops, is quite a serious one. Out- 
side temperatures of 20 to 30 F below zero are reached, 
and sub-zero weather is quite common. Numerous at- 
tempts at solving the problem by means of double glass 
windows, circulating fans, gas heaters, etc., have been 
made, but without a great deal of success. 

The problem was brought to us by some of our cus- 
tomers, particularly grocers, who asked if some means of 
applying electrical heat could keep their windows clear. 

Our first experiments consisted of installing an electric 
tubular heater across the bottom of the window, the 
heater consisting of a 2 in. diameter steel tube in which 
was mounted a spiral nichrome element insulated from 
the tube by suitable mica discs and porcelain spacers. The 
loading was 70 watts per lineal foot. This scheme worked 
only so long as outside temperatures did not drop below, 
say, 15 F, or in stores where the humidity was relatively 
low. Incidentally, most store windows with which we 
have had to deal are open to the store, which naturally 
makes the problem a very serious one. 


*D 


er Sales Engineer, The Shawinigan Water & Power Co. 


Our next attempt was with unit heaters of approxi- 
mately 1,000 watt capacity, of the type in which a small 
fan forces air over a series of electric heating elements. 
This also worked only so long as outside temperatures 
were not too low. In the case of very low temperatures, 
the area defrosted was only approximately 3 to 4 ft in 
diameter per heating unit. 

The latest attempts have been with a perforated duct 
placed along the base of the window through which is 
blown air which has been electrically heated. This is the 
method referred to by Mr. Brunel in the August issue, 
except that electric heating is used. Various forms of 
this have been tried, and it is the most satisfactory 
method which we have tested, although the final design 
has not yet been decided. As a rough guide, it appears 
that for this climate at least 100 watts per lineal foot of 
window will be required wherever there are high humid- 
ity conditions. I am unable, at the present time, to give 
any definite figures as to the amount of air or capacity of 
fan which should be employed. 

An important factor in this problem is to determine 
whether the system to be adopted will be required only 
to keep a window from frosting up, i.e., that it will be 
running continuously, or whether it will be expected to 
defrost a window. The latter condition is, naturally, 
much more severe, but from our experience it would 
seem that the necessary capacity to defrost a heavily 
frosted window would be required in many cases, 

So far, our concern has been only with the winter 
aspect of this problem. 





Office Building Cleans Air Electrically 


General view of the Field Building installation 


NE of Chicago's leading office structures, the 

Field Building, is cleaning air by a new elec- 

trical precipitation method with equipment 
which was placed in operation in September. Repre- 
senting the first large commercial installation for cleaning 
ventilating air by this means, the Field job is designed 
to clean 272,000 cfm of air at an efficiency of 93 per cent 
(by blackness test). Individual capacities of the precipi- 
tation units range from 2250 to 30,000 cfm, and in this 
installation collector cells made of aluminum are used 
because the air passing through them previously goes 
through washers for temperature and humidity control 
and is practically saturated. 

Cleaning air for four floors and the lower arcade of 
the building, it is estimated that in a year’s time the units 
will have collected approximately 600 bushels of impuri- 
ties, 90 per cent of which will consist of particles 1/100 
the diameter of human hair. By weight, the collection 
will consist of one-third ash; another third fixed carbon, 
soot lampblack and other derivatives ; and the remaining 
third volatile matter such as oils and greases. Sulphur, 
bacteria, pollen in season, and other substances found in 
suspension in the atmosphere of any city are also de- 
posited on the plates. 

Principle of Operation 

An electrical precipitation unit consists of three parts: 
(1) The ionizing unit, (2) The collector cell, (3) The 
power pack. 

: This article is based largely upon a paper presented by H. W. Tenney, 


Manager, New Products Engineering, Vestinghouse Electric & Mfg. Co., 
at a meeting in Chicago, October 21. Illustrations courtesy Westinghouse. 


An installation of a recently developed method for 
cleaning air by means of electrostatic precipitation is 
described, and information on the principle of opera- 
tion, power requirements, and industrial and com- 
mercial applications is given. . . . The method con- 
sists, briefly, of first passing air through an ionizing 
chamber, where the dust particles take on an elec- 
trical charge, and then through a chamber in which 
are charged collector plates, to which the dust par- 
ticles are attracted—much as a magnet attracts iron 


The ionizing unit is essentially a fine wire centrally 
located between two grounded rods with a potential of 
12,000 volts d-c applied between the wire and the tubes. 
In this method the ionizing wire is a positive potential, 
for it has been found by research that the quantity of 
ozone produced with the arrangement of polarity is about 
1/10 of that with negative ionization. The air to be 
cleaned is passed through the ionizer where the particles 
of dust accumulate a charge.’ 

After the particles have received their charge they are 
carried on into the collector cells which consist of a 
series of flat plates mounted in a case. In the cells 
used for air cleaning the plates are spaced ,°5 of an inch 
between centers and in order to obtain a strong electro- 
static field a potential of 5000 volts d-c is applied 
between adjacent plates. The spacing of plates must be 
accurately maintained and the plates themselves must 
have a high degree of flatness in order to have a uniform 
field throughout the structure. The construction of the 
cells is in the nature of precision work rather than an 
ordinary sheet metal assembly. 

When the air carrying the charged particles enters 
the plate structure, the force of the strong electrostatic 
field draws the charged particles from the air much in 
the same manner as a magnet attracts a steel filing. 
When the dirt is deposited upon the collector plate it 
gives up its charge and is held by adhesion. Most 
atmospheric dust adheres to a dry electrode. However, 


in special cases it is sometimes necessary to coat the 
plates with oil or other material that will cause the dirt 

to adhere. If the air 
Close-up of one of the power packs  yelocity is made suf- 


ficiently low to catch 
every particle, the 
cleaning efficiency 
would be 100 per 
cent. However, since 
all particles do not 
receive the same 
charge and due to 
the presence of ed- 
dies in the air and 
non-uniformities 10 
the electrostatic field, 





1The theoretical! and 
mathematical consi ations 
involved in the ch ng of 
the dust particles out 
lined in “A New Electr 
static Precipitator,” G 
W. Penney, Elect» En 
gineering, January i 
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At the left are the tubes 
and wires of the ionizing chamber, and at the right, the collector 
cells where the ionized dust particles are removed from the air 


The ionizer and collector cell assembly. 


at the air velocities used, the efficiencies run approximate- 
ly around 93 to 95 per cent by blackness test.” 

The voltage for the ionizing unit and for the collector 
cells is obtained from the power pack which is a com- 
bination of transformers, rectifiers and capacitors de- 
signed to be supplied 
from the ordinary 110 
volts, 60 cycles, single 
phase. The power 
required for an elec- 
trostatic precipitation 
unit cleaning 3000 cfm 
of air is less than 100 
watts and for a larger 


netizes”’ impurities from the air. 


power pack. 


the power consump- parallel to the air stream. 


tion is less than 500 
watts. A typical read- 


The sketch at the left shows how the air cleaner “‘mag- 
A fan draws the air to 
be cleaned through the inlet, between a series of grounded 
metal tubes, B. The dots marked A represent small wires the precipitator. The dot and dash line of this figure 
between the cylinders, one wire between each pair. To shows the theoretical path of the particle which must 
these wires is supplied d-c voltage generated by a small 
This d-c voltage ionizes the air between the ity is made low enough to catch such a particle, 100 per 
wires and the cylinders, creating what might be called an 
“electrostatic screen.” All particles in 
te through this screen are electrically charged. 

assembly of cells for Next, the air passes into the precipitating chamber in 
cleaning 30,000 cfm, which are mounted a number of closely-spaced plates, 
Alternate plates 
to ground, the others to d-c source, setting up a second 
As air passes of this electrostatic force disappears so that the particle 


the air passing 


are connected 


* electrostatic screen between the plates. 
through the parallel plates this high intensity screen ex 
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Building for a 24 hr period showed 9.5 kwhr for the 
day period and 3.5 kwhr for the night. 

As dirt accumulates on the collector cell plates it is 
necessary to clean these from time to time. For ordinary 
air cleaning one simple method has been to wash the 
cells down periodically, allowing the insulation to dry for 
15 or 20 minutes prior to again applying the ionizing 
potentials. In industrial applications the method of 
cleaning required depends on the nature of the product 
recovered and whether or not it must be kept dry. 
Where the material is a dry powder which will be 
adversely affected by washing, the plate structures have 
been cleaned by rapping. 


Has Industrial Uses 


The first industrial installation of any magnitude was 
for the recovery of glaze in automatic glaze spraying 
machines at the Homer Laughlin china plant in Newell, 
West Va. Ten units were installed and each unit col- 
lects 800 Ib of glaze varying in value from $0.06 to $2.00 
per Ib in a 40 hr week. Besides the recovery of the 
material the units release 300 sq ft of floor space at each 
of the spraying machines formerly occupied by a settling 
chamber which required 8 hr to clean compared with 
30 minutes for the new units. 

The units not only recover the glaze but it is auto- 
matically fed back into the spraying machines imme- 
diately instead of necessitating manual collection at 
intervals. When changing colors of glaze the electro- 
static precipitation method offers an advantage in that 
the units can be thoroughly cleaned by washing and the 
possibility of contamination of other glazes is reduced. 
Where the same glaze is used over a long period, cleaning 
is reduced to washing down once a day with a hose. 
The power requirements are 75 watts for each unit 
capable of cleaning 2400 cfm of air. 


Left, schematic principle and, right, diagrammatic cross-section of electrostatic precipitator 


erts a force on the charged particles in the air, drawing 
them to the grounded plates where they are deposited. 
The sketch at the right is a diagrammatic cross-section of 


travel the maximum distance. In theory, if the air veloc- 


cent efficiency would be obtained. Actually it is not this 
simple because all particles of a given size do not get the 
same charge and there are eddies in the air and non- 
uniformities in the field so that the actual efficiency does 
not show a sharp break at a given velocity. The electro 
static force acts to deposit the particle on the collecting 
electrode but when the particles touch the electrode most 


must be held by adhesion. 





ing on a 30,000 cfm 
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By Henry G. Schaefer* 


A Rule-of-Thumb for 








Mr. Schaefer developed this scheme for sizing ducts 
—which involves the use of a single chart and slide 
rule—and makes possible computing the static of the 


system without resort to “Einsteinian” mathematics 





Scientific Duct Design 


ESIGN of a ventilating system is a fascinating 

job. It embodies engineering (mathematical 

common sense), ingenuity and clairvoyance; it 
involves the certainty that a bare majority of the occu- 
pants of the ventilated space can be satisfied at a given 
time, and that it will cost “too much.” And still those 
of us that handle air avidly enter into the design of each 
succeeding job with completely refreshed enthusiasm 
that refuses to entertain even the faintest tinge of the 
headaches of the last. 

The writer, as late as the morning of the day on which 
this is written, had the fact brought to his attention that 
a certain lady still was discomfited by drafts in a “venti- 
lated” room to which the branch dampers (felt edged) 
had been tightly closed for the pre- 
ceding three days, in a desperate 
attempt to stop her wailing. Truly, 
there is nothing lower than most 
humans! And no one knows this 
better than the ventilating engi- 
neer. 

But to get to the details of this 
discussion: The fan or blower is 
not often considered as a compres- 
sor, and air is not as completely 
likened to steam or water in our 
conception of what actually happens in the duct system 
as it should be. The concept of the fan as a compressor 
is a valuable one. After all, the pressure differential 
which exists between the register and the fan is what 
determines how much air is being handled and what 
power is necessary to achieve the air movement. It is 
equally obvious that the desideratum in the duct ar- 
rangement is that there shall be a constant resistance 
imposed on the moving air, and that abrupt changes in 
velocity, or alternating acceleration and deceleration of 
the moving gas must be avoided. 

There are two general schools of designers, insofar as 
the methods of sizing ducts are concerned. The one uses 
the “velocity” method, in which velocities are arbitrarily 
selected, which process relies on skill and judgment, and 
the more popular “equal friction” system, in which all 
ducts are sized so as to impose a uniform frictional re- 
sistance to the flow of air per unit of length. There is 
little to be said against the latter method, and the most 
exemplary duct installations are sized on this basis. 

One of the chief advantages of the “equal friction” 
method of sizing is that the frictional resistance of the 


*Engineer, Baker, Smith & Co., Inc. 


system may readily be approximated, in that it is a fune- 
tion of the length of run, plus elbow and register resist- 
ance, whereas the net resistance of the “velocity sized” 
system is a complete mystery until this attribute is com- 
puted after the design is completed. 

I believe that almost everyone has a natural aversion 
to subservience to “tables.” Sizing charts, prepared 
carefully and tediously, are universally used in the siz- 
ing of ducts for equal friction. The result is that one 
loses his engineering independence, and the design of 
duct work must be done in the “laboratory,” where the 
“brain” has assumed a planular aspect. In an effort to 
maintain his fast vanishing independence, the writer 
made some simple computations from series of analogous 
data, and offers the following easily remembered system 
for the sizing of duct work; a sort of scheme for “he 
who runs,” as it were. The method is applicable, of 
course, to the office, where a single chart will take the 
place of the three now commonly used. 

The bulk of the metal tonnage in ventilating and air 
conditioning duct installations is represented by systems 
handling 12,000 cfm or less. The particular short-cut 
described is for use within this quantity, and since even 
the largest and most complex system is merely an aggre- 
gation of smaller ones, this method is widely applicable. 
In the case described, a uniform loss of 0.075 in. of water 
per 100 ft of duct has been used as the basis. And, while 
this might appear as rather low to some folks, please re- 
member that a sound installation must be conservative of 
fan power input, and must be quiet. It is easy to jam air 
through a small duct, but it will protest against such 
misuse. And you will hear the protest. Air is a docile 
servant until it is pushed too far, or too rapidly. And 
you can’t make a noise without paying for the pleasure. 
Radio sponsors, machine bearings and amorous cats are 
ready to back up this claim. 

In the accompanying table there are listed, in order, 
square duct sizes running from 8 to 36 in., their equiva- 
lent capacity round duct sizes, the quantities of air either 
will convey at 0.075 in. head loss per 100 ft, the average 
velocity of the gas in the square duct, and then a column, 
No. 5, that lists a “Core Area” for each size of duct. 

This calls for explanation. The velocity of the air in 
the duct has been considered uniform within a “core 
section, and non-existent at the periphery of the duct. 
In other words, that portion of the air being conveyed, 
which happens to be in contact with the duct walls, 1 
considered here as a lubricating layer which is stag 
nant. At the same time, and only for the particular 
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scope which this discussion covers, the moving core has been considered 
as a solid mass of air, all traveling at a uniform speed. The speed of 
1440 fpm has been selected for the range of quantities involved simply 
because at this speed, each square inch of duct core section conveys 
10 cfm and computations are thus simplified. 

Column 6 lists the thickness of the stagnant layer of air adjacent to 
the duct wall, and indicated by P in the diagram. The last column 
No. 7, lists the frictional resistance imposed by a 90 deg elbow at the 
average velocity, (Col. No. 4), on which such data are based. 

For convenience, the data in Column 6 have been doubled (to take 
care of both sides of the duct), and charted in the graph within the 
duct work sketch. 

Now, the sizes prefaced A in the sketch have been taken from a chart 
of duct sizes for the standard friction loss of 0.075 in. For comparison, 
sizes determined by the core velocity of 1440 fpm have been marked B. 

To see just what is done, consider the trunk that handles 7300 cfm. 
Since the width is presumed to be fixed at 48 in., let us subtract 2% 
in. (from the graph) to get a core width of 45% in. Since the core is 
delivering 10 cfm per sq in., the slide rule tells us that the core height 
should be 16 in. (730 divided by 4514) to which we add the 2% in. 
lubricating strata allowance to get a duct height of 18% in. And then, 
just to check up a little further, go back to our original data to find that 
1814 in. is actually correct, but the chart has been read and transferred 
from round to square to rectangular so many times that an error has 
crept into the data. 

\nd so we go through the diagram, with just one small chart and a 
[Concluded on page 681] 


Data for Use with Method 
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Builds Air Conditioned Film W arehouse 


By H. W. Sachs* 


GFA ANSCO Corporation’s new warehouse at 
Binghamton, N. Y., for the storage of films has 
been air conditioned to maintain dry bulb tem- 

peratures of 70 to 74 F and relative humidities ranging 
from 50 to 54 per cent the year around. Well water at 
52 F and at a designed rate of 300 gpm is the refrigerat- 
ing medium. Outside design conditions for summer were 
75 F wet bulb and 90 F dry bulb, and for winter, —10 F. 

The well water system was completely modernized 
about a year ago. There are four wells on the grounds, 
80 to 100 ft deep, with deep well pumps having impel- 
lers 70 ft below the ground. They can pump 3,500,000 
gallons per day. Constant pressure in the water lines at 
all times and economical pump operation is guaranteed 
through full automatic control. 

By means of an equalization tank on top of a high 
house, which serves also as a reserve supply in case of 
current failure, and through a float level control, the 
pumps are started and stopped in seven combinations 
which deliver water quantities in close proportion to the 
plant demand. Operation of the system is under con- 
tinuous supervision from two stations with a series of 
recording meters which indicate the proper relation 
between supply and demand. In case of failure, alarm 


*Chief Engineer, Agfa Ansco Corp. 


signals call the operators, who can regulate the pumps 
by means of manual control. 


The Air Conditioning System 


The air conditioning equipment includes a 12,000 cfm 
outside air supply fan and an air washer and preheater 
situated on the first floor, a 9700 cfm recirculating fan 
unit on the first floor, an 8000 cfm recirculating unit on 
the second floor, a 7400 cfm unit on the third floor, and 
a 16,800 cfm unit on the fourth. Each is equipped with 
heating and cooling coils, and automatic temperature and 
volume controls. Special precautions are taken to pre- 
vent dust in the warehouse, which would be highly 
damaging to the product in storage. There are oil im- 
pregnated steel wool filters in front of the air washer, 
and felt filters in back of the supply fan; furthermore, 
each recirculating fan has its own oil impregnated filters. 

Air from the main unit is conveyed by ducts to the 
recirculating units. To prevent dust from lodging im 
ducts, interiors are painted with glossy white enamel. 
On ducts too small for a man to enter for cleaning, 
easily removable bolted sections are provided so thiat 4 
man can reach into adjoining sections to clean them. 

The building, which cost $265,000 to construct, has 
72,000 sq ft of floor space and a volume of 920,0") cu 
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ft. Exterior walls are of 8 in. brick and 4 in. terra 
cotta tile with a 1 in. air space between. The roof, which 
is flooded with water to reduce sun heat gain, is of 4%4 
in. concrete slabs, 1% in. cork insulation, with asbestos 
felt, pitch and slag waterproof finish. All concrete beams 
above the windows have 1 in. cork insulation, and all 
outside concrete columns have 2 in. tile terra cotta in- 
sulation on the inside in order to prevent sweating 
during cold winter days. All windows are double 
sashed, and to prevent condensation between the two 
sheets of glass, small peep holes are provided to allow 
a small amount of outside air to enter the space; this 
allows an “air cushion” to balance with the outside air 
vapor pressure without cooling enough to cause sweating 
on the room side of the window. 

The consultants were Lockwood Greene Engineers, 
Inc., and the air conditioning system was installed by 
Buensod-Stacey Air Conditioning, Inc. 


Air Conditioned Office Building 


Agfa Ansco has under construction a four story air 
conditioned office and research laboratory building which 
will provide 34,000 sq ft of floor space. It is to be com- 
pletely air conditioned and will have concealed air sup- 
ply ducts in the office section and exposed in the labora- 
tory, both with outlet ports in the window sills to prevent 
drafts in the rooms and to minimize sweating of windows 
in cold weather. Glass blocks will be used extensively 
for inside partitions to light up corridors not on an out- 
side wall, and glass blocks will be used in skylights built 
as monitors with the glass blocks in the north side. A 
glass panel will be mounted in the ceiling to form an 
insulating air space between it and the monitor roof. 

The same consultants and contractors are doing the 
new office and research laboratory. 


On opposite page, (1) Agfa Ansco Corporation’s 
new air conditioned film warehouse. (2) One 
of the recirculating units. (3) Dewpoint con- 
trol station on main unit; the proper discharge 
temperature is marked on the blackboard. (4) 
Branch ducts for the offices, which have steam 
and electric heating coils so that temperatures 
higher than those in the warehouse can be 
maintained in office areas. (5) Heating steam 
reducing station. (6) The central conditioning 
unit with spray water circulating pump in fore- 
ground. (7) Automatic shutters discharge air 
from toilet rooms. Below—Artist’s drawing of 
the office building which is under construction 
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Duct Design — 
[Concluded from page 679] 


slide rule, to get at once a correct sizing job that auto- 
matically compensates sizes for distortions over the nor- 
mal range of depth-to-width ratios. 

As a matter of fact, the chart is not entirely neces- 
sary. The writer, for instance, retains a mental picture 
of the high spots of the curve, and has repeatedly sized 
duct work with just a few minutes computation on the 
back of an envelope. Anyone can do that, of course, but 
by applying the method described, the duct will actually 
work properly. 

And now to get a picture of the total static head that 
the fan will have to overcome in the duct work. A com- 
parison of the data in Columns 1 and 7 will reveal that, 
with the exception of the two smallest sizes, in which 
the elbow friction is negligible, the resistance imposed 
by an elbow is a function of the equivalent square duct 
side in inches. A 12 in. square elbow eats up 0.0115 in. 
of water power ; a 16 in. ell calls for 0.016 in. and a 36 in. 
ell wants 0.036 in. 

So, to get the total static load, just scale off the length 
of the duct run from fan to farthest outlet, to which 
add the sum of all equivalent square duct elbow sides 
in inches, divided by 1000, and presto! the job is done. 
A duplex slide rule is definitely “‘the nuts” for the latter 
operation. In the case of the accompanying sketch, here’s 
how it would be done: 


1 register (300 fpm velocity) ...........sseeeeeecsses 0.03 in. 
. % 5 See +e 28 in. 
re See ee 20 
ec Se Ree 24 
ive aeune Gus aha 0.072 
SO ns es cn ew anenkanedbaueina 0.09 
Te ei WI UR ais i o.c'o sidin’ Keccccséacoun 0.192 in. 
RNS ic suhs woes wiiam dark Race aah each et Ga eee 0.019 
a eens en enehekes ste andar s . 0.211 in. 


And don’t forget that last 10 per cent. What happens 
on the job, to take care of the changed leader, or the 
new cold water line to the conditioner, always calls for 
the sheet metal worker to take in the line or to introduce 
an unforeseen offset. 

By preparing charts for several ranges of friction loss, 
the engineer can determine the most suitable overall loss 
in the particular system, and design the duct work ac- 
cordingly. This, in its larger aspect, also involves fan 
and motor sizes, and possibly heater and filter sizes. The 
weight of the duct installation, too, is an important con- 
sideration. This entire subject is highly complex, and is 
not given the consideration that it should have. The 
heart of the economics of air conditioning and of ventila- 
tion is bared by the question of whether a 3 or a 5 hp 
motor should be used. But that is another matter and 
is mentioned only as food for reflection. 

Just another word before parting. In the elbow friction 
loss data psed, the basis of throat radius equal to duct 
width was used. If shorter turns are used, a factor may 
easily be determined to cover other ranges. 

























Consulting Engineer Reviews 


New York’s New Building Code 


By Walter L. Fleisher* 


HEN, after eight years of discussion, a new 

building code appears for a great city it is a 

matter of general interest. Consequently, I have 
been asked to comment on the new building code for the 
City of New York (which becomes effective January 1, 
1938) as affecting heating, ventilating and air condition- 
ing and its allied branches. Many of the passages perti- 
nent to the industry are quoted below. 

The code primarily is a safety one and, except in the 
plumbing, sprinkler and elevator sections, indicates noth- 
ing of design. The ventilation of toilets, the call for 
windows or mechanical ventilation in basements, the 
design of chimneys, the differentiation of high, medium 
and low temperatures, are all indicated, but a determina- 
tion of our long-sought-for minimum of fresh air re- 
quired in places of assembly and the question of the 
amount of recirculated air, so prominent in the Chicago 
code of 25 years, are to my mind fortunately omitted. 
Shall I say that our code makers are better plumbers, 
elevator and steel constructors, than heating and ventilat- 
ing engineers, and have left us to our own resources? 


Special Requirements for Heating and Ventilating 
Equipment Plans 


Applications for permits to install furnaces and heating boilers 
coming under the provisions of 11.2.1 Combustion Appliances, 
shall be made on blanks furnished by the Superintendent. Each 
application shall be accompanied by plans showing the location, 
size and type of the apparatus, the construction of stack or chim- 
ney, the stack connection, the kind of fuel to be used, the method 
of operation and the method of preventing the emission of solids 
with the combustion gases. No apparatus shall be installed or 
used until a permit has been obtained from the Superintendent. 
Minor emergency repairs, which do not increase the capacity of, 
or involve any substantial alteration in such apparatus and which 
do not involve any alteration in the method of efficiency of 
smoke prevention, may be made without a permit. 


Ventilation 


Ventilation Required: 

Structures or parts of structures (including those portions of 
multiple dwelling structures used for business purposes) here- 
after constructed shall be provided with ventilation in rooms and 
spaces as hereinafter prescribed and in accordance with rules of 
the Board. 

In the application of these provisions any room or space or 
portion thereof which has more than 50 per cent of its story 
height, between floor and ceiling, below the level of the nearest 
point of the nearest curb shall be considered as having insufficient 
ventilation for use as living quarters where any person or per- 
sons may sleep or be domiciled and such use shall be illegal. 

In the application of these provisions stationary windows and 
stationary sash shall be construed as wall area and shall be given 
no credit as means of ventilation. 


: *Consulting and Advisory Engineer. Member of Board of Consulting 


and Contributing Editors. 


Where Special Ventilation is Required: 

Where excessive heat may be created to the detriment of the 
occupants, or where steam, gases, vapor, dust or other impurities 
in the air, which may be injurious to health, may be generated 
in the course of commercial or other activities, rooms shall be 
ventilated in such manner as to render them harmless to any 
person therein. 


Rooms in Residence Structures Hereafter Constructed 


Windows Required: 

Living rooms shall have one or more windows opening directly 
upon a street or other public space, or upon a court located upon 
the same lot or plot as the structure or conforming to the re- 
quirements of 5.1.12 Courts, provided that the width of such 
street or open space shall be at least the minimum required by 
5.1.12, Courts (except as otherwise specifically stated in this 
section). 

Ventilation of Toilets: 

Every bathroom, toilet room or other room containing one or 
more water closets, or urinals, hereafter placed in any structure, 
shall be ventilated in at least one of the following ways: Win- 
dows opening to outer air. Windows opening on vent shafts or 
courts. Individual vent flues or ducts. Skylights. Mechanical ex- 
haust ventilation—By some approved system of mechanical ex- 
haust ventilation of sufficient capacity to exhaust at least 40 
cfm of air per water closet and per urinal for public rooms, and 
at least 25 cfm per private interior bathroom. 

Separate exhaust flues shall be provided for every 250 ft of 
height of structures and these flues shall be of approved con- 
struction. 

Openings into Interior Bathrooms and Water Closet Compart- 
ments: 

Interior bathrooms and water closet compartments shall have 
fixed openings from adjacent rooms or corridors, or from other 
approved sources, ample to provide a sufficient flow of air to 
make exhaust ventilation effective. 

Use of Pipe Shafts for Ventilation: 

The use of pipe shafts as ventilating shafts is forbidden. 
Ventilation of Inside Locker Rooms: 

Inside locker rooms and other inside rooms of similar usage 
shall be provided with exhaust ventilation giving at least two 
changes of air per hour. 

Ventilation of Refrigerating Plants: 

Refrigerating plants shall be ventilated in accordance with the 
provisions of Chapter 10, Code of Ordinances, City of New York. 
Ventilation of Inside Cooking Spaces: 

Inside spaces where cooking of any kind is done shall have 4 
mechanical exhaust ventilation of 3 cfm of air for each sq ft of 
floor area but in no case less than 150 cfm of air. The exhaust 
shall be collected in a sheet metal flue connected to an independ- 
ent common flue in a fireproof shaft. Such flues shall be of No. 
16 U. S. gage sheet metal, or terra cotta, and shall be co nected 
to a separate fan. 

When two or more such flues are enclosed in a single shaft, 
each shall be covered with fire retarding materials as pre: ribed 
by the rules of the Board. 
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Index for Ventilation 


Spaces above or below grade, with or without windows, de- 
signed for human occupancy only as defined in 1.79, Human Oc- 
cupancy (except as otherwise prescribed in 5.1.4. Rooms in Resi- 
dence Structures Hereafter Constructed) shall have ventilation 
either from windows or from mechanical means, or from both, 
in accordance with the following Index and requirements : 

Cubic foot contents per person plus 10 times floor area per 
person in square feet plus 100 times the entire masonry window 
openings per person in square feet equals Index. 

For Rooms with Windows: 

If the Index is less than 300 there shall be supplied an amount 
of fresh air equal to 2% cfm per sq ft of floor area, and an air 
exhaust of 2 cfm per sq ft of floor area. 

If the Index is between 300 and 520 there shall be supplied 
an amount of fresh air equal to 2 cfm per sq ft of floor area, and 
an air exhaust of 1% cfm per sq ft of floor area. 

If the Index is between 520 and 850 there shall be supplied 
an amount of fresh air equal to 1% cfm per sq ft of floor area 
and an air exhaust of 1%4 cfm per sq ft of floor area. 

If the Index is between 850 and 1650 there shall be required 
an air exhaust only of 1 cfm per sq ft of floor area. 


~ 


If the Index is above 1650 no mechanical ventilation is re- 
quired. 

No window shall be credited as such under the provision of 
this Article unless such window opens directly upon a street or 
other open public space or upon a court located on the same lot 
or plot and conforming to the requirements of this Article for 
courts, 5.1.12, Courts. 

Show windows and other stationary windows shall be con- 
sidered as wall area in calculating the Index. 

For Rooms Without Windows: 

If the Index is below 850 the requirements shall be the same 
as for rooms with windows. 

If the Index is between 850 and 1650 there shall be required 
an air supply of 1 cfm per sq ft of floor area and an air exhaust 
of 1 cfm per sq ft of floor area. 

If the Index is over 1650 there shall be required an air supply 
of % cfm per sq ft of floor area and an air exhaust of 4% cfm 
per sq ft of floor area. 

Interior partitions shall have transoms or equivalent open- 
ings, and when partitions occur 30 ft or more away from a win- 
dow or similar opening, the room so formed shall have ventila- 
tion based upon the Index without windows. 

Spaces below grade with or without windows, designed for 
live storage of five or more cars 
propelled by gasoline engines or 

; other internal combustion engines 
: Fok and operated within the storage 
space under their own power shall 
have provision for at least four 
changes of air exhaust per hour 
by mechanical means, with pro- 
vision for a corresponding air 
inflow from an uncontaminated 
source. Two changes of the four 
shall be taken from near the 
floor. 
Spaces above grade with or 
without windows, designed for 
the same purpose shall have pro- 


Features of New York City’s 
new building code—which 
becomes effective January | 
—of particular interest to 
ventilating, heating, and 
air conditioning engineers 
are briefly reviewed by a 
consulting engineer of that 
city. . .. . . The code 
in general and its prep- 
aration are unusual in 
many respects. For  in- 
stance, it will permit fusion 
welding in New York City 
for the first time in place 
of riveting or bolting 
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vision for at least four changes of air per hour by mechanical 
means or, shall have adjustable openings near the floor on all 
outside and court walls. Adjustable openings shall be at least 
6 in. by 4 in. and within 6 in. above the floor, and shall be 
spaced between wall columns and at least every 16 ft where 
columns do not occur. Such spaces shall also be subject to the 
requirements of 5.13, Where Special Ventilation is Required. 

Elevator pits below floor levels shall have mechanical exhaust 
ventilation taken from near the bottom of the pits. 


Combustion 


Discharge of Solids Forbidden: 

Furnaces coming under the provisions of 11.2.1. Combustion 
Appliances, all rubbish burners and incinerators shall be so de- 
signed that under normal conditions of operation they will not 
discharge smoke, soot, cinders or fly ash or other residue in such 
quantities as to cause annoyance to the public or injury to busi- 
ness or property. 

Ash and Soot Collectors Required: 

Whenever special considerations make necessary the operation 
of furnaces which inherently cannot avoid the generation of cin- 
ders, fly ash, or soot, the smoke flues serving such furnaces shall 
be provided with approved cinder catchers or fly ash, and soot 
collectors, so designed and installed as to be capable of securing 
the following conditions : 

If coal is used as fuel, the maximum amount of cinders con- 
tained in the combustion gases discharged into the free air shall 
be 400 grains per 1000 cu ft of combustion gases. 

If powdered or pulverized coal is used as fuel, the maximum 
amount of fly ash contained in the combustion gases discharged 
into the free air shall be 400 grains per 1000 cu ft of combustion 
gases. 

If oil is used as fuel, visible discharge of soot, smoke or other 
forms of incomplete combustion is prohibited. 

Tests of Amount of Solids Discharged: 

In case of dispute as to whether combustion appliances are 
meeting the requirements of 11.2.2, Discharge of Solids Forbid- 
den, and 11.2.3 Ash and Soot Collectors Required, the Superin- 
tendent may require the owner of a structure to have a test made 
at the owner’s expense by a disinterested person acceptable to the 
Superintendent in order to determine the amount of cinders, 
soot and fly ash contained in the combustion gases. Tests 
shall be made as follows: 

To determine the amount of cinders and fly ash contained in the 
combustion gases, the combustion gases shall be exhausted by a 


November, 1° 


calibrated fan, at points where average results will be obtained, 
and discharged by the fan through muslin or flannel bags of lar; 
size and fine weave so as to collect all cinders or fly ash and as 
certain the weight thereof. 

The maximum permissible amount of unconsumed carbon in 
the combustion gases where oil is used as fuel shall be 400 
grains per 1000 cu ft of combustion gases determined by a thimble 
test. 

Low Temperature Chimneys: 

Chimneys constructed to convey products of combustion hay- 
ing a temperature of 600 F or less at the point of entrance shall 
be classified as “low temperature chimneys.” 

The following heat producing devices shall be included among 
those requiring low temperature chimneys; bakers’ ovens; boil- 
ing vats; candy furnaces; coffee roasting ovens; cooking ranges; 
core ovens; cruller furnaces; drying furnaces for spent ma- 
terials; feed drying furnaces; fertilizer drying ovens; forge fur- 
naces; gas producers; hardening furnaces (below dark red) ; 
hot air engine furnaces; hot air heating furnaces; hot water and 
low pressure steam heating boilers; japanning ovens; metal dry- 
ing furnaces lead melting furnaces; nickel plate furnaces; paraf- 
fine furnaces ; rendering furnaces; rosin melting furnaces; stereo- 
type furnaces; sulphur furnaces; type-foundry furnaces; wood 
drying furnaces, and wood impregnating furnaces. 

Brick Chimneys: 

The walls of brick chimneys used for low temperatures shall 
be at least 8 in. thick, and shall be lined with fire clay flue lin- 
ing (except that in dwelling house chimneys for ordinary stoves, 
ranges and fireplaces the thickness of brick may be reduced to 
3% in. and except that where boiler flues pass open fireplaces, 
the thickness of brick between flue lining and fireplace opening 
may be reduced to 3% in.) For medium temperatures they shall 
be at least 8 in. thick, lined with an inner course of fire brick 
4% in. thick laid in fire clay mortar or approved high tempera- 
ture cement to the top or the first 50 ft from the entrance. For 
high temperatures they shall be built with double walls, each at 
least 8 in. in thickness with a minimum air space of 2 in. between 
them. The inside course of the interior walls shall be of fire 
brick laid in fire clay mortar or high temperature cement. 


Boiler or Furnace Room Air Supply 


Rooms in which boilers or furnaces are located shall have 
adequate means for fresh air supply to insure proper combustion. 
Direct connection of air inlets to the ash pits or combustion 
chambers of boilers or furnaces is forbidden (except where 
forced draft is employed). 





Btu Required for Heating Air 


This table shows the quantity of heat in Btu required to raise 1 cu ft of air through any given temperature interval : 
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Reproduced from ‘Engineers’ 


Data,” published by American Radiator Co. 











How Steam Storage 


an Be Applied 


to Process Steam Piping Systems 








Steam accumulator, showing steam inlet and outlet piping and air actuated regulating valves 


HE successful operation of a steam storage system 

in a prominent industrial plant has resulted in a 

second installation by the same company. This 
company has several plants engaged in the manufacture 
of glass and paints. The recent application of steam 
storage in its Missouri works has considerably improved 
the efficiency of its manufacturing operations. 

Before the accumulator was installed, the steam demand 
at the Missouri plant averaged 12,000 Ib per hr but fluctu- 
ated during an hour between the 
rates of 8600 and 20,000 Ib. These 
surges included three peaks, last- 
ing about six minutes each when 
the flow jumped suddenly from 
minimum to maximum. This oc- 
curred because of autoclaves which 
were operated on the batch basis 
at 20 minute intervals. A steam 
storage system is ideal for such a variable load since it 
eliminates the peaks and permits boiler operation at the 
base load average of 12,000 Ib per hr. 

The steam accumulator for this plant is of class 1 
welded construction 28 ft long, 7 ft in diameter, 1000 
cu ft in volume and is designed to store 1250 Ib of steam. 
Boiler pressure is 130 Ib per sq in. and the autoclaves 
require steam at 85 lb pressure per sq in. The accumu- 
lator pressure varies between these limits. Its principle 
f operation is simply that of storing the heat energy 


weet uced by permission from Heat Engineering, published by Foster 
heeler Corp. . 


A recent installation and its results are 
briefly described, and it is shown how 
the steam storage unit prevents excessive 
pressure drop in the piping . . . Diagrams 
indicating the application in two in- 
dustries—brewery, paper—are presented 
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of steam in a large quantity of hot water under pressure, 
at saturation temperature, and of releasing the energy in 
the form of steam when the pressure is diminished, Pres- 
sure in the accumulator increases with the amount of 
steam stored in the water contained therein. 

The accumulator is connected between the main steam 
header and the supply line to the autoclaves at a distance 
of about 400 ft from the boilers. Air operated regulating 
valves are installed on the accumulator inlet and outlet 
lines and are each connected by 
small compressed air lines to pilot 
heads, or relays, on the instrument 
board. A third pilot head located 
between the other two is con- 
nected directly to the accumulator 
side of the inlet line. These three 
air actuated pilots together auto- 
matically control the admission or 
release of steam in the accumulator. 

For these operating conditions, the boiler plant may 
be 250 hp smaller, if used in conjunction with such a 
steam storage system, than it would need to be if operated 
without any steam storage. The first cost of the com- 
plete installation, either with or without the accumulator, 
is about the same. However, the boiler firing equipment 
alone could not meet sudden peaks requiring instantane- 
ous doubling of capacity. If this method of operation 
should be attempted, the steam pressure would decrease 
considerably when the peak demand first came on. 

As a matter of fact, in this particular plant, the process- 
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ing machines are situated quite a 
distance from the boiler at the end 
of a long steam line. Before the 
installation of the accumulator, the 
sudden demand for steam, when 
the autoclaves commenced to oper- 
ate, caused excessive pressure 
drops in the pipe line with a 
consequent loss in production of 
the autoclaves. Upon the addition 
of the accumulator, steam flowed 
from the boilers at a steady, aver- 


Representative piping and control ar- 
rangement for a steam accumulator. 
The first valve is an overflow valve 
which prohibits the accumulator sys- 
tem from taking steam from the boil- 
ers when the pressure in the boiler 
main becomes less than 135 lb per 
sq in. The next valve is the reducing 
valve between the accumulator and a 
low pressure steam main. The pipe 
between the two valves is connected 
to the accumulator. In the left back- 
ground, the master meters and record- 
ing pressure meter for the system 


age rate, very much lower than the peak requirements for steam. 
As a consequence, steam is available at the autoclaves, as taken from 
the accumulator, at pressures considerably higher than was the case 
before the installation of the accumulator. A further advantage of 
the steady operation of the boiler, held at average load by means of 
the steam storage system, is the improvement in the efficiency of 
steam generation with material savings in operating costs. 





Blower Filter Unit— 


[Concluded from page 665] 
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Steam storage sys. 
tems for a paper 


mill and a brewery 





to accomplish a complete change of air every four 


minutes. 


Three standard filters were placed in one bank in the 


The printing company therefore installed a blower 
filter unit and system of duct work to collect the surplus 
spray material, filter it out of the air and return the clean 
air to the press room. A standard 20 in. blower driven 
by a 1 hp motor is used. Size of the press room is 
32x64 ft with 14 ft ceilings, and the blower is operated 


cabinet housing the blower fan. This cabinet is located 
near the ceiling in a stock room. It is suspended from 
the ceiling and takes up no working space. Air, after 
leaving the blower, returns to the press room through a 
doorway in the partition separating the two rooms. 
The results are most satisfactory. The air is clean at 


all times, and working conditions are again O. K. The 
filters prove very efficient in separating the fine dust 
from the air and rid the shop of much other floating 
matter detrimental to fine work. Six filters were pur- 
chased—three for the operating bank and three for spares 
to save time in changing and cleaning. An inexpensive 
twin metal tank is used to souse the dirty filters into 
for cleaning and re-oiling. 

A benefit not taken into account as a primary purpose 
of this installation, was the added comfort created for 
the workmen by constantly keeping the air in circulation. 

The ducts and hoods are out of the way and do not 
interfere with the operation of the presses. 


Blower filter unit for 
cleaning press room air 


Photo courtesy Air-Maze Corp. 
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In order to get the required furnace height with cast iron or compact fullest extent. Many cast iron b ‘rs are built without base section 
welded boilers it usually is nec.ssary either to pit the stoker, or, where 


and have water legs coming down to and resting on the floor. This water 
water-line conditions and headroom permit, to raise the boiler on a brick 


leg surface has a high rate of heat absorption if exposed to direct radia 
foundation setting. The latter course has advantages, where practicable, tion from the oil flame, and should not be screened more than necessary. 
in giving a better wcerking space around the boiler and stoker. On the For this reason such boilers should be installed on a raised setting, or 
other hand where a monorail conveyor or other handy device is nct pro- the burner pitted sufficiently to keep as much of the refractories as 
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vided for handling coal and ashes, it may be more convenient to fill 
the coal hopper of a pitted stoker than to shovel ccal by hand into the 


hopper of a raised setting job. If the size of the system permits, it is 
desirable to have the hopper large enough to hold at least an 8 hr 


possible below the water legs. The setting need not be so high for oil 
burning since oil can be burned satisfactorily with less furnace volume 
than is desirable for the smokeless combustion of high volatile coal. The 
writer knows of several instances where the performance of oil burning 

ilers was greatly improved by changing the setting in this way. Usually 
with existing installations this is most easily accomplished by pitting the 
burner. 


coal supply to carry the stoker through the night without attention. 

Ou Fired Boilers—With oil fired boilers due care must be exercised 
to see that the oil burning equipment has ample capacity to develop the 
required boiler output. It is desirable to have the oil burner somewhat 
oversized rather than under the expected requirements, since the maximum 
tate of oil burning is definitely limited by the design of the burner. 

With a full automatic burner it is desirable to use a larger boiler 


Gas Fired Bcilers—Selection of the right size gas boiler is discussed at 
some length in the bulletin on house heating (third edition) of the 
American Gas Association, from which the following is quoted: 

“Unlike boilers designed to burn solid fuel, the question of the firing 
than would be required with coal firing, since the oil fire is operating 1 or available fuel capacity is not a factor in estimating the size 


at its maximum rate while on and adjusts itself to weather conditions of gas boilers, which instantly deliver their full rated capacity whenever 


by the length of time between periods of operation. This is quite dif the gas is turned on. The highest operating efficiency is obtained when 
ferent from coal firing where it is seldom necessary to push the fire 
to its maximum intensity, and most of the fuel used during the 

is burned in a slow fire. C 


the rated output of a gas boiler most nearly equals the exact heating 
requirements of the building. 

onsequently a somewhat larger boiler is “It 
required with oil to obtain as low a stack temperature as would corr 
spond to normal operation with ccal. 


t to take the place of the article, but rather to put 


the essentials into convenient reference form. . . . The Editors 


has been the commen practice to assume that the extra tax 
imposed cn the boiler due to piping installed is about 25 per cent of 
the amount of column radiation and to add a further 25 per cent to 


this total to take care of starting load or “pick up” under thermostatic 
ccntrol. 


With semi-automatic or with manually operated oil burners it is not 
necessary to operate them at maximum output all the time, as e fire 


maries is no 
presented in this way. . . . Address Heatinc, Pieinc anp Aim 


will appreciate your suggesting what type of material you'd like 
Conpitioninc, 6 North Michigan Avenue, Chicago, III. 


can be adjusted to suit load requirements. Under these ditions the 
necessity for a large boiler is not so evident, although it may be found 


desirable from a standpoint of 


“The proportionate amount of piping to radiation is considerably greater 


in a small than in a large installation, and while 25 per cent in general 
fuel saving. instances fairly represents the tax imposed, yet upon a percentage basis 
The amount of combustion space required for burning oil depends t 
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the additional load imposed on the boiler by the amount of piping neces- 


a considerable extent on the design of the burner and furnace. A good 
general rule is that there should be 1 cu ft of furnace vclume for each 
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1¥2 to 2 lb of oil burned per hr. There are successful oil burner and 
boiler combinations on the market, however, which do not require is 


furnace volume. The absence of the incandescent fuel bed existing with 


1 article from 


which these data were obtained, as the purpose of these sum- 


a solid fuel fire lessens the necessity for large furnace volume and 
extensive radiant heating surface. Liberal provision «f convection sur- 


igina 


face seems more important with oil and gas firing than large furnace 
lume and the present tendency is for ample heating surface in the flue 
passages. 


a 
_ 
+ 
L 
= 
o 
~ 
- 
s 
& 
= 
s 
2 
% 
- 
° 
ra 


an 
_ 
— 
L 
= 
a 
— 
ra 
= 
< 
_ 
— 
i) 
= 
® 
; 
= 
= 
L 
= 
& 


The Simplified Practice Recommendation previously referred to ows 


17 sq it of 240 Btu radiation per sq ft of boiler heating surface wher 


is serie 


oil or gas is burned or where sclid fuel is mech ically fired, < it 


stokers. This load is 21.5 per cent greater than the I/nstitute’s recom 


mendation fer hand fired boilers burning solid fuel. While it may be 


possible to force boilers with oil, gas or stoker firing to this extent, it 


usually is rot desirable with oil or gas from an economs standpoint. 





Consequently the general trend seems to be contrary to this 
recommendation. 


particular 

















Where an oil burner is installed with a refractory lining inside the 














combustion chamber, pains should be taken to see that the refractory 20 30 40 50 SE. ad 
: z , , ‘ Plan Area of Furnace in Square Feet 
setting does not screen an undue amount of the radiant heating surface 


in the furnace, as avail » radiant surface should be utilized to Fig. 3—Furnace heights for stoker fired boilers, bituminous coal 


to make available for quick reference for everyday use 





. . » For complete information, refer to the or 


Here is the last installment of th 
on this and the preceding page. 
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Flow Problems 


Eliminating Cut-and-Try Methods When Using the Reynolds’ Number 
By William Goodman* 





S mentioned in concluding the first part of this 

discussion last month, when it is necessary to 
“ compute the pressure drop for a known weight 
of fluid flowing through a given pipe size, Formula 7 
cannot ordinarily be used because the final pressure is 
unknown and, hence, the average density cannot be com- 
puted. Under these conditions, Formula 6 is usually 
used. 

Nevertheless, the simpler Formula 7 can be used even 
for problems of this type by utilizing the “equivalent 
pressures,” as explained in the following paragraphs. In 
this way, the methods of using the modified Reynolds’ 
numbers previously described, together with the friction 
factors of Fig. 1°, can be applied even where the pressure 
drop is relatively large. 

When the final pressure is to be found, instead of 
using Formula 6, Formula 11 below is first used to find 


the final “equivalent pressure.” 


4\? i 
P.—P:= (-) | eed [11] 
x D*d; 29 





This is exactly the same as Formula 4 (Table 1). It 
is apparent, therefore, that the final “equivalent pressure” 
is nothing more than the final pressure which would be 
obtained if the density remained constant and equal to 
the initial density. However, if the density does not 
remain constant, the factors in Table 3 can then be used 
to find the actual final pressure from the final equivalent 
pressure computed by means of Formula 4. 

The final equivalent pressure is related to the actual 
final pressure by Formula 12, the derivation of which 
is given in Appendix 3. The factors in Table 3 were 
computed from this formula. 


ah «i Pr 
coe |/ 2 (~) ae Ny See eT eee [12] 
P, P, 


When using Table 3, absolute pressures must be used ; 
gage pressures will lead to incorrect answers. How- 
ever, either gage or absolute pressures may be used in 
Formula 4. 





Example 2: 200 lb per min of compressed air at an initial 
Pressure of 125 lb ga is to be delivered through a 2% in. stand- 


"The Trane Co. Member of Board of Consulting and Contributing 


Edito s 
Part 2. Part 1 was published in the October, 1937, issue, pp. 625-629. 
_ ight. 1937, by William Goodman. 
“See Part 1 
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ard weight steel pipe. The temperature of the air is 70 F 
460 + 70 = 530 F absolute. The length of the pipe is 500 ft. 
Find the pressure at the end of the pipe line. 


Solution: 

Initial pressure = 125 + 14.7 = 139.7 lb per sq in. absolute. 
Using the gas law, 

PWV; = WBT 

where 
P,= pressure, lb per sq ft 
V,= volume, cu ft 
W = weight, Ib 
B=a constant (53.35 for air) 
T = absolute temperature, F 


WwW P, 
— . e 
V; BT 
139.7 X 144 
d, = ———_—_———- = 0.712 lb per cu ft initial density 
53.35 & 530 
W 
R, = 378.8 —— (Formula 1a) 
Du 


Referring to Fig. 2 viscosity of air at 70 F, « = 0.0185 centi- 
poises. 
Referring to Table 2, for a 2% in. pipe, D = 2.469 and D® = 
91.75. 
200 
Rp, = 378.8 X = 1,660,000 
2.469 *& 0.0185 





Referring to Fig. 1, for commercial pipe, f = 0.016. 











| a 
P, — Pg = 0.01209 f —- (Formula 4a, same as 11) 
Dp da 
500 40,000 
139.7 — Pg = 0.01209 X 0.016 * x 
91.75 0.712 


139.7 — Pe = 59.2 


Px = 80.5 lb per sq in. absolute 


Py 80.5 

— = ———- — 0.576 

P, 139.7 
Pe 

Referring to Table 3, for — = 0.576, 

P, 

P; 

—= 0.390 

P, 
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Symbols 


= Diameter of pipe 

= Density of fluid 

= Initial density 

= Final density 

= Average density 

= Friction factor 

= Gravitational constant, 32.2 

= Equivalent length of pipe (includes loss due to 
fittings and also entrance and exit losses) 

= Initial pressure. 

= Final pressure 
P,—P,; 

= ———., pressure drop per foot of pipe length 

L 

Final equivalent pressure 
3asic Reynolds’ number to be used in finding 
pressure drop 
Modified Reynolds’ number to be used in finding 
weight of fluid 
Modified Reynolds’ number to be used in finding 
required diameter of pipe 
Viscosity of fluid 
Velocity of fluid 
Total weight of fluid flowing through pipe in a 
unit of time 
Note: For units, see bottom of Table 1. 











P,= 0.390 * 139.7 


= 54.5 lb per sq in. final absolute pressure at outlet 
of pipe, or 54.5 — 14.7 = 39.8 lb ga. 


Criterion for Applying Formula 7 


Formulas 6, 7, and 11, for the flow of a gas whose 
density experiences a large change, are valid only for 
“long” pipes. Formula 6 is derived from a somewhat 
more complex formula containing a factor which be- 
comes very nearly equal to one for long pipes. This 
is discussed further in Appendix 4. Therefore, when 
using Formulas 6, 7, and 11, it is necessary to have some 
criterion as to whether or not they will give accurate 
results for a given set of conditions. The data in Fig. 3 
provide such a criterion. The basis of this figure is 
explained in Appendix 4. The value of N, which is the 
abscissa of Fig. 3, is defined by the following formula: 


Consistent units: 


Mixed units: 


After a problem has been solved, the values of 
P 
and — can be computed. 
P 
1 
Example 3: Take the conditions of Example 2 and determine 
whether Formula 11 can be used. 
Solution From Example 2, f = 0.016; L = 500 ft; D = 
2.469 in. 


(Formula 13a) 


x 0.016 X - 
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From Example 2, P: = 139.7 lb absolute; P: = 54.5 lb absoluie. 


P: 54.5 
— = ——- = 0.39 
P, 139.7 


P: 

Referring to Fig. 3 for — = 0.39 and N = 38.9, the percentage 
P, 

error in using either Formula 6 or 7 amounts to about 5 per cent. 


In other words, in the preceding example for a given 
flow, the actual pressure drop will be 1.05 times the 
pressure drop obtained in Example 2. On the other 
hand, if the pressure drop is fixed by external condi- 
tions, the weight flowing through the pipe line will be 
reduced to 1 divided by the square root of 1.05, or 97.7 
per cent of the weight given in the example. 

If Fig. 3 shows that the error under a particular set 
of conditions is larger than is permissible, then the 
more complicated formulas given in Appendix 4 must 
be used. However, since these more complicated forms 
are to be used only when the length of pipe is relatively 
short, it becomes a question whether isothermal flow’ 
can be maintained in a short pipe line. In order to 
maintain isothermal flow when a large pressure drop 
occurs in a pipe line, there must be enough exposed 
pipe surface so that a sufficient quantity of heat can be 
transferred from the surrounding atmosphere to the flow- 
ing gas through the surface of the pipe. It would seem 
that this condition could hardly be satisfied in short pipe 
lines. 


‘Flow at constant temperature. 


Table 3 
(Use Absolute Pressures) 





y 
Pe 
Pi 
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It is more probable that if a relatively large pressure 
drop takes place in a short pipe, the flow will be more 
nearly adiabatic.* When this is the case, methods based 
on adiabatic flow with friction should be used. Such 
methods are discussed in Schiile’s “Technical Thermo- 
dynamics.” For this reason, Formula 11 should be 
used only under the conditions where Fig. 3 shows that 
the line is long enough, or the pressure drop small 
enough, so that the error is negligible. 


Critical Pressures 


Although the subject matter discussed in this sec- 

tion perhaps does not belong in an article such as this, 
it is felt that some explanation is essential to prevent 
the misapplication of Formula 11 when large pressure 
drops are encountered in long pipe lines. The derivations 
of the various formulas used in this discussion are given 
in Appendix 5. 
_ Although the principle of critical pressures and limit- 
ing flow through nozzles is well known, it is not so 
generally appreciated that limiting velocities and pres- 
sure drops are also encountered in pipe lines. Due to 
the expansion of the gas and the consequent increase 
in its specific volume, the velocity along the pipe line 
is continually increasing. When the velocity reaches 
some maximum point, the limiting flow is reached, no 
matter how much the pressure is decreased in the con- 
tainer into which the pipe is discharging. The flow will 
remain constant and will not increase beyond the maxi- 
any corresponding to the limiting velocity for the 
Pipe line. 


m4 v without any addition, or loss, of heat to the gas through the walls 
. 5 pipe. 
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Fig. 3—Criterion for judg- 
ing applicability of Formula 
7. The dotted curve also 
gives the critical pressure ra- 
tios for various values of N 


Also, when the maximum flow 
is reached, the pressure at the 
outlet of the pipe will remain 
constant at some minimum value, 
which is known as the critical 
pressure. Even if the pressure 
in the container into which the 
pipe is discharging should be 
lower than the critical pressure, 
the pressure at the outlet of the 
pipe will not fall below this criti- 
cal value. For long pipes, the 
value of the critical pressure de- 
pends only upon the value of N 
(see Formula 13) and can be 
read from the dotted curve of 
Fig. 3. For values of N larger 
than 100, the value of the critical pressure P, is given 
very closely by Formula 14. 


160 180 200 


P. 1 
am oe oem ,. (for WS 2B) cciccccoccccec shh 
P, VN 


If the pressure at the outlet of the pipe is equal to 
or lower than the critical pressure, Formula 15 gives 
the maximum weight of gas which can be delivered by 
the pipe line. 

Consistent units: 





P. / 
Wu= 4/9 Pa nea | [15] 
P, 
Mixed units: 


P. | 
Wx — 28.36 A —_— | P, d, . [ 15a] 
P, 

where 

Ws — the maximum weight of fluid which can be dis- 

charged through the pipe line. 
P.. =critical pressure at the outlet of the pipe. 
A =cross-sectional area of the pipe (sq ft in Formula 


15, and sq in. in Formula 15a). 


Formula 15, with either the dotted curve of Fig. 3 
or Formula 14, is sufficient to determine the maximum 
flow through a given pipe line. In determining the value 
N, it is first necessary to know the value of the friction 
factor f. Since, in this case, both the weight flowing 
and the pressure drop are unknown, it is necessary to 
assume some probable value of the friction factor f and 
solve for N. The critical pressure ratio, P./P,, can then 
be found either from Fig. 3 or by Formula 14, depend- 
ing on the value of N. With the critical pressure known, 
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Formula 15 can be used to find the maximum weight, 
Wy. After the weight W, has thus been determined, 
Reynolds’ number can be computed and the value of f 
found in Fig. 1. If this value of f checks the value first 
assumed, then the answer for Wy is correct. If it does 
not, a new value of f must be assumed and the problem 
solved again. 

Sometimes a plot on graph paper is of help. The as- 
sumed values of f are plotted against the values of W 
found by Formula 15. This gives one curve. Then the 
actual values of f found in Fig. 1 are plotted against 
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their corresponding values of W’, thus giving a second 
curve. The point of intersection of the two curves gives 
the actual value of the maximum flow Wy and the fric- 
tion factor f, which can then be used to determine the 
actual critical pressure. 

As a rule, the outlet pressure will not be as low as 
the critical pressure for most conditions which arise in 
practice. Nevertheless, this condition does occasionally 
arise, and it is well to be aware of the existence of this 
phenomenon. 

[Concluded] 





Appendix 1 


Derwation of the Modified Reynolds’ Number, Rw 
Take Formulas 1 and 4 of Table 1, and eliminate W between them. 
This will yield the following equation: 


oti Y [2 Y/ oa] - 


Let 


Then 


errr TTT [3] 


By reading corresponding values of Rp and f from Curve A of Fig. 1, 
and then substituting into [8] above, the corresponding values of Rw 
for commercial pipe may be computed. Similarly, the values of Rw for 
smooth pipe may also be computed by using Curve B of Fig. 1. 

Actually in plotting the auxiliary scales of Fig. 1, in order to insure as 
great a degree of accuracy as possible, the values of Rp and f were computed 
from the following equations: 

The equation of Curve A as given by Drew, Koo and McAdams (Foot- 
note 1) is: 

0.7544 
f = 0.01228 + - 
38 
The equation of Curve B is the Prandtl formula quoted by Eshbach: 
1 
oneen 20 2 logw R vi 
vi 
Incidentally, this equation gives results which are in very close agree- 
ment with the equation for smooth pipe quoted by Footnote 1, which is 
0.5 
= 0.0056 + —— 
R0.32 
Derivation of the Modified Reynolds’ Number, Rp 

Take Formulas 1 and 4 and eliminate D between them. This will yield 

the following equation: 


oe ao 6 bow 
a ~(:) [ w 3 eee 
t#\er : Ww? 
Let 


6 
Ww prd 
Ro =— —** 
“ 
Therefore, 


Bhat yt 
D P A% " eee eve 


The value of Rp is also determined by using corresponding values of 
Rp and f as was done for Rw. 
Streamline Flow 

In determining the values of Rw and Rp for streamline flow, use was 
made of the following relationship, which is valid only for streamline flow: 


This formula enables f to be eliminated directly from Formulas 3 and 8 
of this appendix, yielding the following equations for the streamline scales 
only; 

8 
Rw =——-R>» ... (10) 
Vig 


Rp = Rp*/5 


Appendix 2 
Derivation of Formula 7 of the Text 
Formula 6 of the text can be reduced to Formula 7 by first writing it in 
the following form: 


atm fy,” 
eae AS Dh 2% 


Bite het. 


Le = Pa, the arithmetical average pressure. 


2 
Also for isothermal expansion, 
A 
d, ds 
Making these substitutions, Formula 7 of the text is obtained. 
Appendix 3 
Derivation of Formula 12 of the Text 
Dividing Formula 6 of the text by Formula 11 yields: 
PY Pe 


=8?hr 


Pi, — Pe 


P,? — P?= ape ( a. 
Py 


2 
P2 Pe 
1—({ — )=2 1— — 
P, Pi 
Ps (=) 
—_— = 2 ad —i1 
P, / Py 


Appendix 4 





Basis of Fig. 3 
The complete form of Formula 6 as derived in Goodenough’s “Princi- 
ples of Thermodynamics” is substantially: 


4\2?> LP,W 
P?— P= “a {——— 
v D d, 29 


Now, since (according to Formula 13 of the text) N varies directly 
with L, the length of the pipe line, it is evident that the term 


2 P; 
— loge — 
N Pe 


will become negligibly small as the length L increases. 
It is evident that the error in neglecting the logarithmic term is 


P; 
BeBe kc cc sccccneeesccessces (2) 
N Pe: 
where 
E = percentage by which actual pressure drop exceeds pressure drop 
computed by Formula 6 of the text. 
The chart of Fig. 8 was constructed by means of [2] above. 


; Appendix 5 
Critical Pressures ; 
Take Equation [1] of Appendix 4. Sclve for W and differentiate with 


respect to a, Equating the differential so obtained to zero yields the 
P. 


following: 


Ps\ * 2 Py P, 
N >. 1 + —loge— } = 1—— 
Py N Ps P; 
or 
2 
N={ — J—( 1 + loge— 
Py: Ps; 


[Continued on page 720] 








S explained last month, one of the most essential 
details in the correct procedure for calculating 
the engineering requirements of an air condition- 
ing job is to prepare a complete survey including 


sketches, cross section, directions, etc. 


After this 


is 


completed the information contained in the survey is 
correlated to prepare the final engineering calculations, 
details of which have been explained in the previous 


articles. 


In concluding our discussion, let us consider the fol- 


lowing illustrative example: 










































































Summer outside temperature, dry bulb................ 95 F 
Summer room temperature, dry bulb................. 80 F 
Summer outside relative humidity.................... 60% 
Summer room relative humidity...................65. 50% 
Outside temperature differential, (95-80).............. 15 F 
Adjacent room temperature differential............... 10 F 
Ground temperature differential ..................... 5 F 
Winter outside temperature, dry bulb................ -10F 
Winter room temperature, dry bulb.................. 70F 
Winter room relative humidity.............. 30% 
Winter outside relative humidity..................... 80% 
The heat transfer coefficients in Btu per hr per sq ft 
per degree (U factors) may be calculated or taken from 
Plan and section for problem 
{LLL LLLiiiiililildiligliligiidéd 
y 5240" : 
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Practical Standards 
































for 


qw Calculations 


By W. S. Bodinus* 





the data given in the A. S. H. V. E. Guide. For our 


illustrative problem, they are: 


17 in. brick wall plastered... 0.200 
Gypsum block partitions 0.289 
ae . 0.240 
Inside wall wood 0.690 
ES ME Soko ded eu kaennen . 0.500 


The areas of exposed surface are taken from dimen- 
sions marked on the survey plan and would be as follows 
(see sketches) : 





Room Data 
Clubroom 
Brick wall area (52 + 29) 11 890 sq ft 
Inside wall area .. (30 + 37) 11 740 sq ft 
1 eC a eee ene a enor pe rer 6 9 54 sq ft 
Wood panel TTT 1] 176 sq ft 
ere (52 30) (12) 1548 sq ft 
PAU ab as Od tas Gg Re aes aaaabeanaeae oe 1548 sq ft 
eee 3 7 8 170 sq ft 
Net brick wall 890 170 720 sq ft 
Tavern 
Brick wall area ...........(52 + 26) 11 860 sq ft 
EE I nt kenkas (52 + 4 + 30) 11 950 sq ft 
Ceiling (30 * 52) (4 12) (1560)—(48) 1512 sq ft 
PE, sidokcwiiihned Kacod Vaw aise ees oss aerate wa 1512 sq it 
0 REE Eee ene: per Pe 6 9 54 sq ft 
From this data typical calculations are made: 
Heat Calculations 
Clubroom 
srick wall 720 0.20 15 2160 Btu per hi 
Inside wall 740 0.289 10 = 2140 Btu per hi 
Glass .170 K 0.50 K 15 = 1280 Btu per hr 
Floor .....<: ....1548 & 0.24 & 5 = 1860 Btu per hr 
er eeT re ..1548 & 0.24 & 10 = 3720 Btu per hr 
i ee ere Pr ere Tere 
230 0.69 10 1580 Btu per hr 
Baie wea : a ....12,740 Btu per hr 
Infiltration = two changes per hour, therefore, 
(Volume = 56) (t2 —t) XK 2 
= (17,028 — 56) 15 xX 2= 9300 Btu per hr 
Occupancy......Sensible Heat 
ss 160 220 22,000 Btu per hr 
Latent Heat 
= 100 * 180 = 18,000 Btu per ht 
Lights .2000 Watts 3.4 6800 Btu per hr 


*Engineer, Carrier Corp 

Part 7 of a series. Part 1 was published in May, pp. 281-284; Part 2 
in June, pp. 367-368; Part 3 in July, pp. 415-417; Part 4 in August, pp 
488-491; Part 5 in September, pp. 553-554; and Part 6 in October, p. 632, 
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Tavern 
Brick wall 
Inside wall 
Ceiling 


2580 Btu per hr 
2740 Btu per hr 
3660 Btu per hr 
1830 Btu per hr 
374 Btu per hr 


860 XK 0.20 XK 15 
950 X 0.289 X 10 
xX 0.24 X 10 
1512 X 0.24 * 5 
54 X 0.69 K 10 = 


11,184 Btu per hr 


Infiltration 


(16,632 + 56) K 15 Kk 2 = 8950 Btu per hr 


Occupancy...... Sensible Heat 
= 75 X 220 = 16,500 Btu per hr 
Latent Heat 
= 75 X 180 = 13,500 Btu per hr 
SS a 2000 Watts X 3.4 = 6800 Btu per hr 
(Note—Above calculations by slide rule.) 

The room total heat calculations are then tabulated. 
The quantity of air in cubic feet per minute is determined 
by using a temperature differential of 15 F (80—15), 
or 65 F entering air temperature, as in preceding articles 
of this series. Summing up: 

Total Summer Heat Load 








Bru Per Hr 





Heat Source 


CLUBROOM TAVERN 


Conduction 12,740 
Lights. . 6,800 
Infiltration . 9,300 
Occupancy (Hs) (Sensible heat) 22,000 
Total Hs (Sensible heat) 50,840 
Occupancy Hi (Latent) 18,000 
Grand total, Hs + Hi 68,840 
Cfm designed 3,140 
Cfm used 3,300 

















The total air supplied can be taken as 6000 cfm, which 
probably will fall within the capacity of a typical standard 
unitary air conditioning apparatus. 





6000 cfm 
—,, 


3000¢fm 


= 


= 65° db 
* 27./ Bh /lb 











= 59.5 


a cacy 


_1300 cfm By passed 
Air Conditioner 


tL _4700 cfm a 
a »—| . 


Supply fan 

















Outside Air 


Bypass arrangement and air quantities 


On the basis of using a bypass arrangement for sum- 
mer cooling, which was discussed in an earlier article, 
the load works out to require 26 tons of refrigeration 
for both the tavern and the clubroom, using 3000 cfm of 
outside air and the balance recirculated air. 
= 6000 cfm (total) 
= 1300 cfm 

Outside air = 3000 cfm 
Cooled air = 4700 cfm (outside and recirculated) 

The details of the engineering design for ductwork and 
duct sizes are given in a most thorough manner in the 
chapter on air duct design in the latest issue of the 


Cooling air 
Bypass 


November, 1937 


Guide. The method is simple and sufficiently accurate 
for a small job such as that illustrated. The design 
hinges upon establishing a definite pressure drop per 
100 ft of duct, such as 0.15 in. of water per 100 ft. 

The total pressure loss of the ductwork is the sum of 
all the net pressure losses, to which must be added the 
pressure desired at the outlets and the pressure losses 
in the filters, cooling coils, and heating coils in order to 
obtain the total pressure against which the fan must 
deliver air. 
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0.012 
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Duct layout and sizes 


The engineering requirements now having been estab- 
lished, the price estimate and equipment specifications 
can be easily made. Major items for a job of the kind 
used in this example would be an air conditioning appa- 
ratus of the unitary type consisting of a fan section, 
cooling coil or spray section, filter section, bypass section 
and heater coil for winter tempering of air. Refrigerat- 
ing equipment should preferably consist of two ma- 
chines, one of 10 ton capacity and the other of 16 tons, 
cross connected and both designed to operate on air con- 
ditioning apparatus together or separately as the load 
requires. One large 26 ton machine could be used if 
capacity control were provided to adjust the compressor 
capacity to the air conditioning load. 

[Concluded] 
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Control of Body Heat Loss 
Through Radiant Means 


By C. A. Mills, M.D., Ph.D.* (MEMBER), and Cordelia Olge, Ph.D.** (NON-MEMBER) 


Cincinnati, Ohio 


N THIS article it is desired to present the results 

of certain preliminary studies which strongly indi- 

cate the feasibility of controlling body heat loss 
through radiant heat channels. These results appear to 
be striking and unequivocal in their significance, so much 
so that their early publication was deemed advisable in 
order that other investigators might aid in expanding 
this line of research. Briefly stated, efforts have been 
made to devise a conditioning system whereby body heat 
loss will be properly controlled, either in summer heat 
or winter cold, through radiant heat input or removal, 
quite independent of air humidity or air and wall tem- 
peratures. 

Present air conditioning methods possess certain def- 
initely unsatisfactory phases which are obviated in the 
new set-up. First and most important is the present 
necessity of maintaining sharp contrasts between indoor 
and outdoor air temperatures, both for winter heating 
and summer cooling. Respiratory infections, which form 
the great bulk of human illness in stormy regions, seem 
definitely related to storm changes in the outdoor atmo- 
sphere, particularly to sudden changes in temperature. 
There is much ground, therefore, for suspicion that such 
infections are also promoted by the necessity of facing 
sharp contrasts in air breathed on passing from a 75 F 
room into outdoor air at O F, or from outdoor air at 
100 F into a room cooled from 80 to 85 F. The lesser 
contrast faced in summer heat may be just as effective 
in promoting respiratory infection, because of the low- 
ered body resistance that is customary during hot 
weather. 

The second objection to present methods lies in the 
necessity of warming or cooling the whole air mass and 
wall materials in order to produce body comfort. With 
air seepage and conduction loss from buildings, and with 
the human needs actually forming only a small part of 
the heating or cooling load, air conditioning would seem 
to be highly inefficient as a method of controlling body 
heat loss. More direct transmission of heat to or from 
the skin and clothing, without regard to air conditions, 
is possible only by radiant means. It therefore becomes 
important to know whether it is physiologically sound 
to control body heat loss in this manner. 


Description of Experimental Rooms 


Experimental rooms were set up within larger labora- 
tory rooms and equipped to cover the desired conditions. 
In Room 1, (6 ft x 6 ft x 6% ft inside measurements ) 
with inside walls and ceiling constructed with rigid 


*Professor of Experimental Medicine, University of Cincinnati. _ 
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insulating board, air temperatures were maintained at 
89 to 92 F and relative humidity at 60 to 70 per cent. 
Room 2 was similarly constructed, with air temperatures 
and humidity kept at the same level as in Room 1. How- 
ever, it was lined throughout with aluminum foil glued 
to the wall board and contained six cold plates (20 in. by 
42 in.) which were installed on two opposite side walls 
and connected to a condensing unit located outside the 
enclosure. These plates were kept at 32 to 40 F and 
acted as absorbing surfaces for radiant heat liberated 
within the room. They were exposed to the air and 
naturally imposed a heavy load on the air conditioning 
equipment by their cooling and dehumidifying action. 
In both rooms, however, air conditions were satisfac 
torily maintained at the desired temperature and humidity 
levels, and with not over 2 F difference in air temperature 
at points one foot from the ceiling and one foot from 
the floor. Room 3 (8 ft by 8 ft by 7 ft double walled 
steel, with 1 in. rock wool insulation) was also lined with 
aluminum foil and equipped with an air cooling unit 
connected to an outside compressor. In addition it had 
arrangements for an input of radiant heat from ordinary 
coil reflector units (400 watt total capacity). With no 
heaters operating, the air temperature could be reduced 
to 32 F, and with all heating and cooling capacity in use, 
air temperatures stabilized from 70 to 76 F, varying 
slightly with outside temperatures. Room 4 (similar in 
construction to Room 3) was air conditioned from a 66 
to 70 F level by an ordinary room conditioning unit, 
with no radiant heat or cooling surface exposed within 
the room. In all four rooms adequate and similar ven- 
tilation was supplied by exhaust fans and proper air 
inlets, using inside laboratory air. Air conditioning 
within the rooms was accomplished by recirculating units 
placed inside the respective rooms. 


Environmental Test Results 


Effect on Human Subjects. Preliminary tests on hu- 
man subjects indicated distinct discomfort in Room 1, 
with free perspiration and a smothering sensation. In 
Room 2, with identical air conditions, the stuffiness and 
smothering sensation were lacking, and adequate body 
cooling took place. In fact for a person to sit there work- 
ing several hours, it became necessary to cover over part 
of the cold plates to prevent actual body chilling. One 
of the subjects, in caring for the mice during that part 
of the study, found it necessary to wear a woolen sweater 
in this room, even at 89 to 92 F air temperature and 60 to 
70 per cent relative humidity. In Room 3, with the air 
at 32 F and no radiant heat on, body chilling was severe ; 
but delightful comfort was achieved within a few minutes 













































698 a. 


after the heaters were turned on, even though air tem- 
peratures were still below 40 F and the exhaled breath 
still visible. After all heater and cooler units had been 
in operation for days or weeks, this room was uncom- 
fortably warm for human occupants within a half hour’s 
time, at air temperatures of 70 to 76 F, no matter how 
lightly clothed. In Room 4, subjects were cool but com- 
fortable when dressed in usual indoor winter clothing. 

Effect on Mice. Human comfort for brief periods, 
however, is not a safe measure of environment effect. 
More general biologic effects after prolonged exposure 
must also be studied and taken into account. Accord- 
ingly, groups of healthy young white mice, which had 
been grown in the control room, were placed into the 
four test rooms. Every precaution was taken to have 
the four groups as similar as possible when placed in 
the rooms at three weeks of age. All were fed the same 
optimal diet which was used in previous work.t Weekly 
weighings were made on each individual mouse to get 
the growth curve, and the age at onset of fertility was 
obtained by frequent matings with adults of known fer- 
tility as soon as the mating age was reached. Each 
group consisted of 10 males and 20 females. 

In Table 1 are given the results of these mouse obser- 
vations. It is seen that fastest growth and earliest sexual 
development occurred in the group kept in Room 2; 
these animals developing even more rapidly than did 
those in Room 4 where best development had always 


Table 1—Growth and Development of White Mice Under Varia- 
tions in Ease of Body Heat Loss 





Room 1 
Motst 
HEAT 


Room 2 
Motst 
HEAT- 

RADIANT 

COOLING 


Room 3 
CoLp 
AIR- 

RADIANT 

HEATING 


Room 4 
AIR 
CooLeD 








Average weight in grams of 
males when placed in 


rooms at 3 weeks of age.| 11.1 grams] 10.8 grams] 10.8 grams | 10.5 grams 





Same at 10 weeks of age. .| 26.1 grams | 29.3 grams | 27.4 grams | 28.3 grams 





Same at 15 weeks of age. .| 28.3 grams | 32.0 grams | 29.4 grams | 30.2 grams 





Average age in days of fe- 
males at delivery of first 
litter. . Ee, ae 63.9 days 56.3 days 


6.5 i 7.6 7.7 


55.1 days 56.2 days 























Average number per litter 





*Half of the 20 females in this room have still shown no fertility at 
16 weeks of age, even with repeated matings. 


previously prevailed. In Room 1 growth and develop- 
ment were suppressed by the moist heat, similarly as 
had been found in previous studies. In Room 3 a sup- 
pression of growth also took place, even though air tem- 
peratures were only 70 to 76 F and relative humidity 
low. Good health was maintained by the animals of all 
groups, with not a single death during the four months 
of observation. Accompanying the growth stimulation 
in Room 2 there was an earlier onset of fertility and the 
birth of litters about 1/5 larger in numbers than in Room 
1 where growth suppression was accompanied by the 
birth of smaller litters of less viable young. 

Whether judged by human comfort or mouse growth 
standards, it is evident that in Room 2 the depressing 
effects of moist warmth have been completely obviated 
by facilitating loss of body heat by radiation. With air 
at 89 to 92 F (practically summer dry skin temperature) 

‘Adaptation of Sexual Activity to Environmental Stimulation and 


Climatic Influence on the Growth of the Male Albino Mouse, by Cordelia 
Olge, (American Journal of Physiology, 1934, Vol. 107, pp. 628-640). 
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and relative humidity of around 65 per cent, heat loss by 
conduction and convection can be only slight, and only 
by free perspiration and rapid air movement can evapora- 
tion be effective. The finding that body comfort and 
optimal animal growth can be secured in such a room, 
below the perspiration point, means that removal of 
practically all body heat through radiant channels is 
physiologically possible, and apparently quite desirable. 
The metabolic depression of Room 1, quite typical of 
tropical moist heat conditions, can be completely over- 
come by facilitating radiant heat loss alone, without any 
change in air temperatures or humidity. Just why the 
air of Room 2 should be so much more pleasant to 
breathe than that of Room 1 is not at present explain- 
able, since they are apparently identical. The effective 
factor may perhaps concern radiant heat_loss from the 
nasal mucosa directly. 

The suppression of growth of the mice in Room 3 
illustrates well the contention that it is the ease or diffi- 
culty of body heat loss which determines the metabolic 
or internal combustion level, and all the other vital 
functions thereto attached. No matter what the air tem- 
perature level, if the radiant heat load falling on the skin 
is so great as to make difficult the dissipation of this 
heat and that internally produced, then the body’s re- 
sponse will be a reduction in internal combustion and 
a slowing down of its metabolism. Had facilities been 
available, it would have been desirable to run a fifth 
group of animals in Room 3 at air temperatures around 
40 F, to show that optimal growth could have been 
safely produced by the right amount of radiant heat 
input, even though mice are very susceptible to body 
chilling. It is hoped that a series of tests can be run 
and the results reported soon. 


Problems in Heat Physics 


Certain interesting problems in heat physics have 
arisen during this work. Lack of suitable apparatus has 
prevented anything more than a cursory investigation of 


these physical aspects of the study. Unfortunately 
physical research seems never yet to have dealt with a 
number of radiant heat relationships that are here of 
fundamental importance. Aluminum foil, for instance, is 
known to be a poor emitter of heat and of high reflec- 
tivity ; but does it reflect heat of all wave lengths equally 
well? For winter heating by radiant means, shorter 
wave length radiations from a hot surface are of concern, 
but in summer cooling the wave lengths dealt with are 
much greater. Nor is there available information relative 
to the absorption or emission of radiant heat from the 
different types of materials used in clothing and room 
furnishings. 


Air and Wall Surface Temperatures 


A few crude observations of air and surface tempera- 
tures were made in the test rooms, with results as indi- 
cated in Table 2. For air temperature determinations, 
ordinary mercury thermometers were used, after insulat- 
ing against radiant heat by foil shields. Surface tempeta- 
ture measurements were made by a distant reading 
resistance thermometer. 

The data of Table 2 afford an insight into the me 
chanism of radiant heat transfer that renders this 
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Table 2—Air and Surface Temperatures Within Rooms 





TEMPERATURES, Dec F 





Cotp Room (FoIL-LINED) 


MATERIAL Hor Hor 
iam RapIANTt HEATERS ON OR OFF 


Room 1 | Room 2 











(No (Fou- | Orr ror| On For | ON On 

For) | LINED) | 3 Hours| 10 Min. | 40 Min. |18Hours 
i. «sadn as ivan’ 90 90 50.0 58 66 76 
Wall Surface....... 90 90 54.5 61 66 76 
Wood Block........ 90 83 56.5 67 74 85 
Ieon Block......... 90 83 56.5 o4 73 85 
DE ceatesteovecs 90 oe” \ewieaened 77 80 85 
Trousers (on wearer) 91 Oe «Mesareaes 82 85 sv 























method of controlling body heat so effective. In Room 
1 with no foil, all materials and the air assume a uniform 
temperature, making body heat loss by all avenues diffi- 
cult. In Room 2, air and foil wall surfaces are at the 
same temperature as in Room 1, but all other materials 
assume definitely lower temperature levels, due to loss 
of heat by radiation to the cold plates. The thermometer 
hanging in this room exhibits a similar drop in tempera- 
ture if its foil shield is removed so as to expose it to heat 
loss by radiation. 

In Room 3, on the other hand, it is seen that air and 
foil wall surfaces tend to assume the same temperature 
soon after the radiant heaters are turned on, and that 
heat absorbing materials in the room (wood, iron, cloth, 
etc.) tend to have temperatures progressively higher 
than air or wall surface levels. And in this warming 
up process of heat absorbing materials, the most rapid 
temperature rise takes place in cloth. Preliminary obser- 
vation indicates also that fall in temperature in the foil- 
lined hot room takes place more rapidly from cloth than 
from wood or iron surfaces. No detailed studies have 
yet been made as to differences in heat absorption or 
heat loss by different kinds of cloth. It will be of 
interest to see whether woolen and linen materials differ 
in this respect. 


General Conclusions 


In summary these preliminary findings indicate certain 
important points: (1) Human comfort and animal 
growth and development can be regulated, with what 
seems apparent safety, by control of body heat loss 
through radiant channels alone; (2) Practical feasibility 
of such radiant control lies in differences in radiant heat 
absorption and emission exhibited by various substances. 
Clothing materials rapidly radiate their heat to cold 
surfaces (if such be available) and fall to temperature 
levels well below those of surrounding hot air, thus 
encasing the body in a cooled capsule to which it can 
readily lose its internal heat. And in cold air, cloth- 
ing readily absorbs radiant heat and forms a warm enve- 
lope around the body to slow the process of heat loss 
from the skin; (3) Foil wall surfaces act as efficient 
passive reflectors of radiant heat, although their tem- 
peratures are always maintained at air temperature level. 
This passive behavior of foil surfaces would seem largely 
to obviate the need for wall insulation, since the tempera- 
ture of the wall surface is no longer of importance. 

_ Certain problems in engineering and physics remain 
lor solution. Foremost of these is the necessity of foil 
decoration that will not impair its heat-reflective prop- 
erty. Present physical tables of heat transparency for 
Pigment materials which might be used in such decora- 
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tion do not cover the longer wave-lengths such as are 
radiated from skin and clothing. It is known that 
certain lacquers may be applied without much alteration 
in the foil reflection of radiant heat, but even in this 
case there is no certainty that the lacquer might not 


absorb the longer skin radiations. A second problem, 
in engineering, lies in the development of means to isolate 
the cold plate from warm room air and moisture, so that 
air cooling and dehumidification may be avoided. Few 
known materials are transparent to heat waves from the 
skin, rock salt crystals being the only common material 
of high transparency. 

Success in the preliminary studies here reported should 
go far to stimulate thorough investigation of the possi- 
bilities of adapting this scheme to the conditioning of 
indoor environments. It seems physiologically sound 
and to offer certain important advantages: (1) It makes 
possible elimination of marked contrasts between indoor 
and outside air; (2) The heating or cooling load will 
of necessity be far less than that of present conditioning 
methods, since the air and building mass no longer need 
so much warming or cooling; (3) Change to electric 
energy sources, reduction in insulation needs, and possi- 
ble changes in type of construction—these need not be 
more than mentioned at this time. 

Closest possible cooperation between engineers and 
physicists on the one hand, and medical and physiological 
scientists on the other, will be essential to the proper 
investigation of the possibilities residing in the condi- 
tioning scheme dealt with in’ this presentation of pre- 
liminary findings. 





How Much Heat 


Recommendations have been made to the National 
Bituminous Coal Commission for adoption of a non- 
technical uniform description of bituminous coals to pro- 
tect consumers from misrepresentation and enable them 
to know exactly what type of coal they are buying. 

The recommendations were made under authority by 
the Bituminous Coal Act of 1937, which established the 
office of the Consumers’ Counsel to protect the inter- 
ests of consumers. This Counsel would require bitu 
minous producers to file with the Commission uniform 
descriptive specifications of their coal within six months 
after the Commission orders such action. Producers 
misrepresenting such specifications would be subject to 
the penalties set up in the Act for unfair trade prac- 
tices. Uniform specifications, the Consumers’ Counsel 
suggested, should be furnished to the consumer upon 
request. This would enable him to kaow what type of 
coal he is buying and how it is likely to suit his needs. 

No additional burden would seem to be imposed 
upon operators by such a plan, because the measurable 
factors necessary for uniform specifications would un- 
doubtedly have to be furnished, no matter what classi- 
fication standards the Commission ultimately adopts. 

This recommendation presents a plea for a standard 
language in describing coal, facilitates the use of speci- 
fications, and should be of prime interest to commercial 
and industrial buyers, retail dealers, etc., and, more im- 
portant, to the home owner and individual consumers 
and consumer groups who wish to exercise their right 
of knowing the actual value of coal purchases. 





easuring Air Distribution and Grille 


Performance in Air Conditioning 


By G. L. Tuve*, (MEMBER), Cleveland, O. 


HE final measure of the success of a comfort air 

conditioning system must be the comfort of the 

occupant in the conditioned space. As long as a 
room is conditioned by moving treated air into it, the 
occupant will be concerned mainly with that part of the 
system which is located at or within the walls of the 
room. In other words, the outlet grilles or registers are, 
from the standpoint of the occupant, a most important 
part of the system. The engineer is apt to focus his 
attention upon the internal works of the system: the heat- 
ing and cooling units, piping, ductwork, etc. But the 
occupant judges the engineer’s results almost entirely 
upon the basis of the temperatures, air velocities and 
noise level in the rooms. 


Specifications Without Meaning 


A certain amount of technical and commercial data 
are available on air distribution in rooms, but in making 
use of these data there is one outstanding difficulty: The 
specialists do not speak a common language. For in- 
stance, consider the simple specification that an 18-in. by 
8-in. grille is to be used, with an outlet velocity of 500 
fpm. Does this mean that the air volume is to be 500 
cfm, since the gross area of the grille is one square foot ? 
Or does it mean that the velocity through the free-open 
area is to be 500 fpm? If the latter, the volume will 
depend on the grille design. Is the velocity to be meas- 
ured with an anemometer, or possibly with a direct read- 
ing velocity meter? In either case, how is the instru- 
ment to be used, and by what area is the reading to be 
multiplied, in order to calculate the volume? If the grille 
is a wide-spreading deflecting type, how is the area to 
be measured, and how can an anemometer be used in 
front of a grille when the air emerges at an angle? 

The difficulties are even greater in measuring the air 
stream in the room itself. Certain of the Air Conditioning 
Codes specify that: There shall be no mechanically pro- 
duced air velocity within the occupied zone, exceeding 50 
linear feet per minute. Since there is no specified method 
for making the velocity measurements, how can a con- 
tractor be responsible for an installation according to the 
Code? Another important question has to do with find- 
ing the edge or fringe of the mechanically produced air 
stream, in order to define the throw or blow, the spread 
and the drop of the primary air stream or air envelope 
in the room. 


Experimental Work 


In several experimental projects in the laboratories of 
the Case School of Applied Science, the performances of 
grilles and of air streams have been studied at some 
length. Many definite conclusions have been reached, 


"Professor of Heat-Power Engrg., Case School of Applied Science 


one of them being that until there is some general agree- 
ment upon the methods of measuring the air and of 
expressing the grille performance, Code specifications 
and the commercial data will have only a hazy meaning. 
One of the test units used for these experimental studies 
is shown diagrammatically in Fig. 1, and by photograph 
in Fig. 2. This is a summer cooling unit with direct- 
expansion dichlorodifluoromethane coils, and with the 
grilles mounted in the side of a large vertical plenum 
chamber. Fig. 3 shows the refrigerating unit and the 
calibrated metering orifices to measure the air at the 
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inlet end of the system. Air velocities were measured 
at the grille by an anemometer and a direct reading 
velocity meter, and in the room by anemometer, direct 
reading velocity meter, Kata-thermometer, indicating 
ribbons and smoke, (see Fig. 2.) 

In Table 1 an evaluation is made of these various 
methods of air measurement. The ratings in this table 
indicate that none of the six methods is satisfactory, but 
that a combination of two or three of them is necessary. 
No doubt improved methods and instruments can be 


Table 1—Types of Low-Velocity Air Meters and Their Advantages 


Tue Stx MEASURING INSTRUMENTS 








| 

Direct ANE- | Risson | Kata- | SMOKE | SMOKE 
READING] MoME- | INDICA- | THER- FROM | BomMBs 
VE- TER TORS MOM- CHLO- | 
Locity |(RoTAT- ETER RIDE OR 
METER ING) TosBacco 


ADVANTAGES OF 
INSTRUMENT 





uick and easy to 
9 read..... : Good Fair Fair 
Accurate at high vel- 
ocities (to 1,500 
ON SRF Good Good Poor Poor Poor 
Sensitive at low vel- 
ocities (under 100 a 
ere : Good Poor Good Good Good 
Does not disturb oc- . B 
cupants of room Good Good Fair Good Fair 
Accurate calibration 
in feet per minute.| Fair Good Poor Fair Poor 
Shows outline of air- 
stream in room Fair Poor Good Poor Fair 
Gives average veloc- 
ity over a period of mes : 
EP Sea Good Poor Fair Poor 


Poor Fair 
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Fig. 2—Grille testing unit, showing ob- 
servations by two of the six methods 


developed, but at present there is a decided lack of agree- 
ment on how the measurements are to be made. 

The most common method of measurement of air 
velocity and quantity at the grille is by a rotating-vane 
anemometer. THe A. S. H. V. E. Guipe 1937 (page 
781) states that the anemometer should be held in con- 
tact with the grille, and that the area to be used with 
the anemometer reading, to obtain volume, should be 
the mean between the gross area and the free area. 
A number of engineers have objected to the use of this 
area rule for the typical straight-forward flow, low- 
resistance type of air conditioning grille. The author 
has tested at least half a dozen designs of typical low- 
resistance grilles, and has found in each case that the 
mean-area method gave incorrect results. Fig. 4 shows 
the results of a typical test, giving an error of approx- 
imately 20 per cent by using the mean area as specified 
in THe Guipe, and very little error by using only the 
free area. The accuracy of these results was checked by 
using two anemometers, and calibrating both of them 
before and after the test. The grille was then moved 
to an entirely different set-up, using pitot tube traverse 
and pipe orifice for obtaining the volumes, and the re- 
sults still agreed with those given in Fig. 4. Additional 
readings of air velocity at the grille face were taken 
with two different direct reading velocity meters. The 
velocities indicated by these instruments were 15 to 20 
per cent higher than those obtained with the two 
anemometers. 


Laws of Grille Performance 


What are the laws and principles of grille and air- 
stream performance? Tue Gume 1937 (page 352) 
gives some general statements, but more specific data 
are needed. Engineers who are interested in the prob- 
lem should exchange ideas and information. In this 
spirit, the following test results are offered for criticism. 
_ The experimental work at Case School of Applied 
Science has been confined largely to the so-called low- 
resistance type of grille. The assembled steel-strip grille, 
with strips edgewise in the stream, does show a lower 
air resistance than most of the perforated or cast de- 


wane author wishes to acknowledge with thanks the assistance of D. K. 
“Yright and Prof. C. A. McKeeman, members of the staff of the Mechan- 
ical Engineering Department, Case School of Applied Science, in carry- 
ing out the experimental work on which this report is based. 
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Fig. 3—Inlet of test unit, with air metering orifice 








signs. The following conclusions from these experi 
mental studies apply to low-resistance grilles of the 
more common shapes, (aspect ratio 2 to 5), with grille 
areas and air velocities such as would be used in rooms 
of moderate size: 

1. An air stream from a straight-flow outlet grille assumes a 
natural included stream-angle of 15 to 25 deg, but this angle may 
be increased to 90 deg or even more by the use of suitable guide 
vanes in the grille face. 

2. The capacity of a low-resistance, straight-flow grille may 


be calculated by the simple orifice. equation, Cfm C A V2qah, 
on the basis that the free-open area = A, and a coefficient of 
discharge of about 0.77 = C. (Probable accuracy + 5 per cent.) 


3. For a given grille, the maximum throw of the primary air 
stream in the room (if unconfined), varies approximately in di 
rect proportion to outlet velocity and is independent of tempera- 
ture. 

4. Unless the aspect-ratio (ratio of width to height) is varied 
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Fig. 4—Typical anemometer test results on 
a grille of 135 sq in. free-open area 


beyond the ordinary limits, its value has very little effect upon 
the maximum throw of the primary air stream in the room. 

5. The maximum throw of a wide-angle or deflected stream is 
much less than that of a narrow-angle stream of the same total 
volume, and its drop (if cooled) is correspondingly less. Hence 
the drop of an air stream may be reduced by increasing its 
spread, i.¢., by using wide-angle deflecting or guide vanes. 

6. For a straight-flow type of grille (0 deg deflection), the 
throw varies approximately as the square root of the free area. 
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7. The frictional resistance of a supply grille, i.e., the total 
pressure at the upstream face, is not greatly increased by using 
deflecting vanes to give a wide-spreading stream. For a uniform 
fan-shaped stream of 90 deg total angle, the increased resistance 
is less than 50 per cent as compared with a straight-flow grille 
of the same nominal size and delivering the same volume of air. 

8. When the air velocity at a given point in a room does not 
exceed 50 to 70 fpm, the temperature at that point will not devi- 
ate more than one or two degrees from the temperature at ad- 
jacent still-air locations on the same level. 

It is at once admitted that the above laws do not com- 
pletely define or describe grille and air-stream perform- 
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ance. The list is both approximate and incomplete. But 
it does give the engineer a reasonable answer to several 
of the most important questions, and its very incomplete- 
ness indicates the need for additional contributions. 

The problem of standardizing the methods of measure- 
ment is the most pressing one, and in the author's 
opinion this should be undertaken at once by an appro- 
priate Committee of the AMERICAN Society or HEATING 
AND VENTILATING ENGINEERS, and this Committee 
should be commissioned to carry out such research and 
correlation as may be necessary. 





The Blackmore Family — Heating Engineers 


The accompanying photograph shows four genera- 
tions of the Blackmore family, three of whom are mem- 
bers of the A.S.H.V.E., and the youngest, born Septem- 
ber 15, 1936, is a prospect. 

J. J. Blackmore is a Charter Member of the Society 
and was granted Life Membership in 1931. He became 
secretary of the Society March 24, 1914, and served until 
February, 1915. He was a pioneer in the heating in- 
dustry and was associated with J. L. Mott Iron Works 
up to the formation of United States Radiator Corpora- 
tion in 1910, when he served as secretary of that organ- 
ization. During the World War, he manufactured 
chemical equipment and since his retirement has devoted 
a great deal of time to world travel. He keeps in excel- 
lent physical condition with golf, which is his chief rec- 
reation and hobby. He tries to play three games a week 
and he has a record of having played on 650 different 
golf courses in various countries. 


Of late he has been spending his winters in Florida 
and now at the age of 81 he is hale, hearty and enjoys 
life. When he is in New York he makes his home at 
the Engineers Club, 32 West 40th St. 

F. H. Blackmore joined the Society in 1923 in St. 
Louis and was active in the local chapter. He is now 
located in Detroit and is a member of Michigan Chap- 
ter. He entered the heating field at West Newton, Pa., 
in 1901 with the United States Radiator and Boiler Co. 
and in 1910 was manager of the Corry, Pa., plant, when 
the United States Radiator Corp. was formed. Since 
that time he has been in charge of the West Newton, 
Pa., and the Edwardsville, Ill., plants of the company. 
Since 1928 he has been in the general office of the United 
States Radiator Corp. as manager of the manufacturing 
division. 

J. J. Blackmore II was graduated from the University 
of Illinois in 1932 and in 1935 opened an office as manu- 
facturers’ representative in St. Louis and represents Bell 
& Gossett Co. and McDonnell & Miller in the eastern 
Missouri and southern Illinois territory. He resides in 
Edwardsville, Ill., and takes a great interest in outdoor 
activities, being scout master of a large boy scout troop. 
He joined the Society in February, 1937, and is a mem- 
ber of St. Louis Chapter. 

J. J. Blackmore III was born September 15, 1936, and, 
while he has not announced his desire to join the Society, 
family custom indicates that he will become a member as 
soon as he is eligible. 

This will carry out the advice of his great grandfather, 
who, at the Semi-Annual Meeting of the Society in 1916 
at Detroit, said to the members present: “Don’t you 
know that in giving up something for the general good 
you will get more real satisfaction than you would in 
making dollars? The fact that you have contributed 
something to help along the field of Heating and Ven- 
tilating Engineering will be a lasting source of satis- 
faction to anyone who accomplishes anything good 
Each member should do all he can to induce those who 
are engaged in the industry to become members.” 











The Inspiration of Society Membership 


Harry M. Hart, Chicago, Ill., has prepared the current 
article in cooperating with the plan of R. C. Bolsinger, chair- 
man of the Society's Membership Committee, to present mes- 
sages from a number of A.S.H.V.E. members who have been 
on the Rolls for a period of 25 to 40 years. Mr. Hart, who 
served the A.S.H.V.E. as president in 1916, is president of 
L. H. Prentice Co., and has addressed his message particu- 
larly To Those Who Contemplate Joining the AMERICAN 
SOCIETY OF HEATING AND VENTILATING ENGINEERS Harry M. Hart 





TO THOSE WHO CONTEMPLATE JOINING 
THE AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


I joined the AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS because I recognized the importance of 
its activities in the future development of the industry. As I had decided that my future welfare was going to depend on the 
Heating and Ventilating Industry, I felt it my duty to take an active part in any movement that had, as its objective, the 
solving of the many perplexing problems that confronted us at that time. It has been said, that “The closed hand cannot 
receive," and my experience through twenty-five years of active membership in the Society has proven this to be true. | 


gave what I could and what little bread I was able to cast upon the waters was returned many fold 


So I predict that those who join the Society for what they can get out of it will get very little 
If, however, they join with the firm determination of doing everything they can to help, they will be well repaid 
We never learn anything by performing the usual tasks that we know all about. It is only when we tackle something 


that we know little or nothing about that real education takes place. So if you think you want to learn more about the 
technical side of our industry, come on in and go to work. There is still much to be done and there always will be. If you 
are not willing to do this, just keep on subscribing to the various trade journals that you pile up on your desk for future 


reference, but which you never seem to have time to read. 


T 


"hose, who read the articles originating in the Society but do not attend the Society meetings where these articles are 
Presented, are missing the discussions that the papers create, which in my opinion, are often more interesting and instruc 


lve than the papers. 


The local chapter meetings are a most important function of the Society's activities, providing as they do the oppor- 


tunity for closer contact with our fellow members as well as a place where the various problems peculiar to particular loca 
tions may be presented for discussion and clarification. 
never could understand how anyone, who expects to make his livelihood from this industry, could afford not to be 


a m-mber of the AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS. 
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FIFTH 
INTERNATIONAL 
HEATING AND 
VENTILATING | 
EXPOSITION 


—— 


be the scene of the 44th Annual Meeting of the AMERICAN 
Society oF HEATING AND VENTILATING ENGINEERS and 
the Fifth International Heating and Ventilating Exposition. In 
addition, the American Society of Refrigerating Engineers and 
the National Warm Air Heating and Air Conditioning Associa- 


D URING the week of January 24-28, 1938, New York will 


tion will meet at the same time and the A. S,. H. V. E. program 
provides for a joint session with each of these organizations. 

Headquarters of the Society will be at the Hotel Biltmore so 
that A. S. H. V. E. members will be within a short distance of 
Grand Central Palace, where the Exposition will be held. 

At the technical sessions which begin on Tuesday morning, 
January 25, thirteen papers will be presented on subjects of 
timely interest including district heating and steam jet refrigera- 
tion, air distribution, impurities in air, relation of skin tempera- 
tures to air conditions, control of air conditioning, water cooling 
and water conservation, physiological reactions to atmospheric 
conditions, office building air conditioning, effects of lighting on 
air conditioning, forced warm air heating, heat transfer through 
steel sash, moisture condensation in walls, etc. 

These subjects are of widespread interest to Society members 
who attend and should provide for some lively discussions. Many 
of the papers represent contributions from the Society’s Research 
Laboratory and cooperating institutions. 

At the October 14 meeting of the Council provision was made 
for the attendance of official delegates from each of the Society’s 
25 Chapters and a Conference of these delegates is scheduled for 
Monday, January 24th, when a program of interesting discus- 
sions will be presented. The subjects to be discussed deal with 
local chapter problems and it is also expected that interesting 
comments will be heard on the effectiveness of the new Speakers 
Bureau Service recently inaugurated by the Council. 

The entertainment features provide for a get-acquainted dinner 
and president’s reception on Monday evening, a party at the 
French Casino on Tuesday, an inspection trip to the Lincoln 
Vehicular Tunnel and the annual banquet on January 27, as well 
as other interesting events. 

The New York Chapter of the Society is planning to make 
the visit of A. S. H. V. E. 


memorable occasion and those responsible are the following mem- 


members and guests to New York a 
bers of the Committee on Arrangements: A. C. Buensod, chair- 
man; Alfred Engle, vice-chairman; Reception—W. W. Timmis, 
chairman; Banquet—-Russell Donnelly, chairman; Finance—F. E. 
W. Beebe, chairman; Ladies—H. W. Fiedler, chairman; Pub- 
licity—C, H. B. Hotchkiss, chairman; Entertainment—G. E. 
Olsen, chairman; and Inspection Trips—A. J. Offner, chairman. 

Pres. W. E. Heibel, New York Chapter, recently appointed 


A.S.H.V.E. 
Annual Meeting 


in 


New York 


January 24.28, 1938 


the Committee on Arrangements, which has started its work 
of providing entertainment for visiting Society members. Special 
attention will be given to the program for ladies, and a varied 
choice of entertainment features will permit them to spend many 
enjoyable hours during their stay in New York. 

At the Heating and Ventilating Exposition, during the week 
of January 24, leading manufacturers will display heating, ven- 
tilating and air conditioning equipment. Winter heating of 
homes, public buildings, and factories, and air conditioning on a 
year ’round basis are themes which will be coordinated and am- 
plified. Three floors of the Grand Central Palace will be used 
and advance indications are that the Exposition will be an out- 
standing success in terms of exhibits, exhibitors, and attendance. 

The Society’s booth at the Exposition will feature the work 
of the Research Laboratory and a picture of the broad service 
rendered to the profession through the work carried on at Pitts- 
burgh and in cooperating institutions. 

It is the hope of the Guide Publication Committee to have 
the Heating, Ventilating and Air Conditioning Guide 1938 ready 
for display at the Exposition. An information service on 
Society activities will be maintained at its booth for the benefit 
of visiting members. 

Exhibitors manufacturing winter heating and conditioning sys- 
tems are planning to show the advances which have been made 
in adaptability and control. Design trends will emphasize com- 
pactness and streamlining. 

The Fifth International Heating and Ventilating Exposition is 
under the personal direction of Charles F. Roth, who has man- 
aged the previous expositions in this series, with headquarters at 
Grand Central Palace, New York. 


Looking north across Central Park 








November, 1937 








Mid town section with Empire State Building in foreground 


Monday—January 24 


9:30 a. m.—Registration. 

10:00 a.m.—Conference of Chapter Delegates. 

12:30 p. m.—Council Meeting. 

2:00 p. m.—Opening of Heating and Ventilating Exposition. 

6:30 p. m.—Get-acquainted Dinner (Bowman Room). 
President’s Reception. 


Tuesday—January 25 
9:00 a. m.—Registration. 
9:30a.m.—First Session. 
Greetings—W. E. Heibel, President, New York 
Chapter. 
Response—President D. S. Boyden. 
Reports of Committees. 
Technical Paper— 
Application of District Heating to Steam Jet Re- 
frigeration, by A. R. Mumford and A. A. 
Markson. 
Report of Tellers of Election. 
12:00 noon—Heating and Ventilating Exposition. 
2:00 p.m.—Joint Session with National Warm Air Heating 
and Air Conditioning Association. 
Technical Paper— 
Air Distribution from Side Wall Outlet, by D. 
W. Nelson and D. J. Stewart. 
7:30 p.m.—French Casino Party. 


Wednesday—January 26 


9:30a.m.—Technical Papers— 

Relation of Body Changes to Air Changes, by 
Dr. R. W. Keeton. 

Further Studies on Bacterial Control in Air Con- 
ditioning, by T. S. Carswell, J. D. Fleming 
and H. K. Nason. 

Drop in Skin Temperature and Sense of Cool- 
ness with Various Air Conditions, by F. C. 
Houghten. 

12:00 noon—Heating and Ventilating Exposition. 
2:00 p.m.—Joint Session with American Society of Refriger- 
ating Engineers. 
Technical Papers— 

Control of Air Conditioning in Large, Medium, 
and Small Buildings, by W. E. Zieber and 
S. F. Nichol. 

Cooling Tower Equipment and Its Relation to 

Water Conservation, by S. I. Rottmayer. 
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Tentative Program 


4Ath Annual Meeting 


Hotel Biltmore, New York 


Physiological Reactions and Sensations of Com- 
fort under Various Atmospheric Conditions, by 
C.-E. A. Winslow, L. P. Herrington and A. P. 
Gagge. 
6:30 p.m.—Past Presidents’ Dinner. 


Thursday—January 27 
9:30 a.m.—Technical Papers— 

Heating Effects of Artificial Lighting on Air 
Conditioning, by Walter Sturrock. 

Comparative Analysis of Office Building Air 
Conditioning Systems, by J. R. Hertzler. 

Heating and Ventilating the Lincoln Vehicular 
Tunnel, by C. W. Murdock. 


2:00 noon—Heating and Ventilating Exposition. 


_ 


2:00 p.m.—Inspection Trip Lincoln Vehicular Tunnel. 
7:00 p.m.—Annual Banquet. 


Friday—January 28 
9:30 a. m.—Technical Papers— 
Study of Methods of Control and Types of 
Registers as Affecting Temperature Variations 
in the Research Residence, by A. P. Kratz and 
S. Konzo. 
Heat Transfer through Single and Double Glazed 
Steel Sash, by M. L. Carr, R. A. Miller, 
A. C. Byers and Leighton Orr. 
Condensation of Moisture in Insulated Walls, by 
F. B. Rowley, A. B. Algren and C. E. Lund. 
12:00 noon—Council Meeting. 
12:00 noon—Heating and Ventilating Exposition. 





Initiation Fees and Dues for 1938 
The Council of the Society has voted the dues schedule for 
1938, under the authority granted by Article B-IV, Sections 
1 and 2 of the By-Laws, as follows: 


Members and Associates $18.00 
Dn -wtnaesdeneeae a ; 10.00 
Students ..... oa ee . 7.60 


Dues of new members will be pro-rated monthly, but where the 
amount is less than $5.00, THe Gutpe will not be furnished. 

For 1938 all new members will pay Initiation Fees as fol- 
lows :— 


Members and Associates $10.00 


DEE bbsceeeneesenees 5.00 


The Initiation Fee must accompany all membership applications 


when filed. 








NOMINATIONS FOR 1938 


= 





Tiie Nominating Committee appointed to select can- 
didates for Officers of the Society for the coming year, 
1938, submits the following list of nominees : 


For President: 
E. H. Gurney, Toronto, Ont., Can. 


For First Vice-President: 
J. F. McIntire, Detroit, Mich. 


For Second Vice-President: 


F, E. Gresecke, College Station, Tex. 


kor Treasurer: 
A. J. Orrner, New York, N. Y. 


lor Members of the Council: 
Three-Year Term 
N. D. Apams, Rochester, Minn. 
A. P. Kratz, Urbana, Il. 
J. H. Wacker, Detroit, Mich. 
G. L. Wices, Montreal, Que., Can. 
Respectfully submitted, 


NOMINATING COMMITTEE, 


N. D. Apams, Chairman 
C. E. Price, Secretary 


In accordance with the provisions of the Amended 
Constitution, as given, ballots containing the names of 
the above candidates will soon be sent to the membership 
for voting upon prior to the Annual Meeting in January. 


Art. B-VIll—Section 10. The Nominating Committee shall 
consist of one (1) member eligible to vote designated by each 
Chapter, or his alternate also appointed by the Chapter. The 
Secretary of each Chapter shall certify to the Secretary of the 
Society on or before January first the names of the member 
and alternate selected. 

The Committee shall meet at the Annual Meeting of the So- 
ciety at the call of the Secretary of the Society and shall effect 
its own organization and elect its own Chairman. At the Semi- 
Annual Meeting of the Society, if possible, the Nominating 
Committee shall select the nominees for the ensuing year for 
the offices of President, First Vice-President, Second Vice- 
President, Treasurer, and four (4) members of the Council. 
In any event the names of the nominees shall be certified to the 
Secretary of the Society before September twentieth, with the 
written consent of each nominee to fill the office for which he 
has been selected and their names with the offices to which they 
have been nominated shall be published in the October issue of 
the JOURNAL, 


Art. B-I1X—Section 2. The Secretary shall prepare ballots 
with the names of all candidates and forward them to the mem- 
bers, eligible to vote, at least thirty (30) days before the date 


of the Annual Meeting. 


Nominations for Members of Committee 
on Research 


Although committees of the Society are usually ap- 
pointed, in view of the great importance of the Commit- 
tee on Research and the financial responsibility it 
would be called upon to assume, it has been made more 
representative of the entire membership of the Society 
by a process of election. The election is governed by 
the By-Laws for the election of officers, with the single 
exception that Members of the Committee on Research 
are nominated by the Council instead of by a Nominat- 
ing Committee. 

In accordance with the Regulations for the Govern- 
ment of the Research Laboratory, adopted at the Jan- 
uary, 1919, Meeting, and amended January, 1933, the 
Council announces the nomination of the following mem- 
bers of the Committee for election to succeed those 
members whose present terms expire January, 1938: 


Three-Year Term 


M. K. FAHNEstTock, Urbana, III. 
W. L. Frieisuer, New York, N. Y. 
R. J. TENKonony, St. Louis, Mo. 
T. H. Urpaut, Washington, D. C. 
B. M. Woops, Berkeley, Calif. 


The regulations governing the nomination and elec- 
tion of members of the Committee on Research are as 
follows: 


ArTIcLeE []—OrGANIZATION 


Section 1. Committee on Research—There shall be a stand- 
ing committee known as the Committee on Research, consisting 
of fifteen (15) members each serving for three (3) years and 
five (5) retiring each year. The outgoing Chairman if serving 
in that capacity during the last year of his three (3) year term 
on the Committee shall without election become an additional 
member of the Committee on Research for one (1) year. 


(a) The Council shall nominate previous to July first ol 
each year five (5) members to fill the vacancies of those retiring 
at the next Annual Meeting. 


(b) The nominations made by the Council shall be published 
in the October issue of the Society’s JoURNAL. 


(c) Any ten (10) members of the Society eligible to vote 


may present to the Secretary over their signatures, the name 
of one (1) or more additional nominees for the Committee on 
Research, provided such name or names are presented at least 
sixty (60) days prior to the next Annual Meeting, and such 
additional nominations shall be placed on the ballot oppos't the 
nominations made by the Council. 


trons 


(d) The election shall otherwise conform to the regu! 
provided for the election of officers of the Society in th 
stitution, By-laws and Rules. 


_on- 


sons 


(e) Vacancies may be filled by the Council, such | 
chosen by the Council to serve until a successor is elected 
next Annual Meeting. 


t the 


















Pittsburgh Experiment Sta- 
tion of the U. S. Bureau of 
Mines where the Research Labora- 
tory of the AMERICAN Society oF Hpat- 
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COMMITTEE ON RESEARCH 


W. A. Danietson, Chairman; W. -L. FLeIsHEer, Vice-Chair- 
man; F. C. Houcuten, Director; Dr. A. C. WiLLarp, Technical 
Adviser; A. C. Fretpner, Ex-Officio Member. One year: C. A. 
DunHaAM, W. L. FLeIsHer, Ettiorr Harrincton, A. P. Kratz, 


H. C. Murpuy. Two Years: W. A. Danrecson, C. E. Lewis, 
D. W. Netson, C. Tasker, C.-E. A. Winstow, Three Years: 
H. E. Apams, A. E. Stacey, G. L. Tuve, J. H. Van Assure, 
J. H. Wacker. 


Executive Committee: W. A. Danielson, Chairman; 
W. L. Fleisher, J. H. Walker. 


Technical Advisory Committees 


Committee on Air Cleaning—IP-4: H. C. Murphy,* Chairman; 
M. I. Dorfan, C. E. Lewis,* S. R. Lewis, G. W. Penney, 
A. L. Simison, W. O. Vedder. 

Committee on Air Conditioning Requirements of Glass—IF-18: 
M. L. Carr, Chairman; F. L. Bishop, A. N. Finn, E. H. 
Hobbie, R. J. Lillibridge, R. A. Miller, F. W. Parkinson, 
W. C. Randall, L. T. Sherwood, J. T. Staples, C. Tasker,* 
G. B. Watkins, F. C. Weinert. 

Committee on Air Distribution—IP-21: Ernest Szekely, Chair- 
man; S. H. Downs, M. K. Fahnestock, F. J. Kurth, D. W. 
Nelson,* C, H. Randolph, J. E. Schoen, G. L. Tuve,* 
J. H. Van Alsburg.* 

Committee on Air Friction—IP-6: J. H. Van Alsburg,* Chair- 


man; C. A. Booth, S. H. Downs, C. M. Humphreys, R. D. 


Madison, L. B. Miller, L. G. Miller. 

Committee on Atmospheric Impurities and Resulting Safety and 
Health Requirements—IP-26: Theodore Hatch, Chairman; 
J. J. Bloomfield, C. A. Booth, Philip Drinker, Dr, Leonard 
Greenburg, Elliott Harrington,* H. B. Meller. 

Committee on Climate and Air Conditioning—C-24: Dr, C. A. 
Mills, Chairman; Major G. C. Dunham, James Govan, Dr. 
W. J. McConnell, C. I. Neergaard, Dr. F. M. Pottenger, 

Jr., E. L. Weber, Prof. C.-E. A. Winslow.* 

Committee on Comfort Air Conditioning—OH-22: C. Tasker,* 
Chairman; A. E. Beals, F. R. Bichowsky, Thomas Chester, 
F. E. Giesecke, Elfiott Harrington,* R. E. Keyes, A. B. 
Newton, C. P. Yaglou. 

Committee on Corrosion in Air Conditioning Equipment—IF-14: 
A. E. Stacey, Jr..* Chairman; A. F. L. Anderson, M. L. 
Diver, F. L. LaQue, C. E. Lewis,* R. M. Palmer, F. N. 
Speller, C. M. Sterne, R. T. Thornton, J. H. Young. 

Committee on Corrosion in Steam Systems—IF-2: J. H. Walker,* 
Chairman; W. H. Driscoll, C. A, Dunham,* L. B. Miller, 

R. R. Seeber, F. N. Speller, C. M. Sterne. 

Committee on Effect of Water on Roofs—IF-29: A. B. Snavely, 
Chairman; M. R. Beasley, J. B. Griffiths, Elliott Harring- 
ton,* E. H. Hyde, W. L. Murray, E. R. Queer, C. S 

Reeve, E. T. Selig, Jr. 

‘omnuttee on General Air Conditioning Comfort Requirements 
—OH-5: C. P. Yaglou, Chairman; J. J. Aeberly, R. R. 

; Sayers, C.-E. A. Winslow.* 

Committee on Heat Requirements of Buildings—IF-8: O. W 
Armspach, Chairman: P. D. Close, W. H. Driscoll, 
H. M. Hart, V. W. Hunter, H. H. Mather, E. C. Rack, 
F. B. Rowley, R. J. J. Tennant, J. H. Walker.* 





Committee on Heat Transfer of Finned Tubes with Forced Air 
Circulation—IP-10: F.. B. Rowley, Chairman; H. F. Hut- 
zel, R. H. Norris, C. H. Randolph, W. E. Stark, G. L. 
Tuve,* C. F. Wood. 

Committee on Insulation—IF-23: L. A. Harding, Chairman; 
E. A. Allcut, H. C. Bates, H. C. Dickinson, J. D. Edwards, 
E. C. Lloyd, W. E. McMullen, R. .T. Miller, E. R. Queer, 
T. S. Rogers, F. B. Rowley, W. S. Steele, C. Tasker,* B. 
Townshend, G. B. Wilkes. 

Committee on Intermittent Heating—IP-20: E. K. Campbell, 
Chairman; W. L. Cassell, Prof. E. F. Dawson, N. W. 
Downes, F. E. Giesecke, J. M. Robertson, J. H. Kitchen, 
Prof. A. H. Sluss, G. L. Tuve.* 

Committee on Psychrometry—C-11: F. R, Bichowsky, Chairman; 
C. A. Bulkeley. J. A. Goff, Dr. E. V. Hill, F. G. Keyes, 
A. P. Kratz,* W. M. Sawdon. 

Committee on Radiation with Gravity Air Circulation—IP-9: 
M. K. Fahnestock, Chairman; B. C. Benson, H. F, Hutzel, 
J. P. Magos, J. W. McElgin, J. F. McIntire, D. W. 
Nelson,* R. N. Trane, T. A. Novotney. 

Committee on Relation of Body Changes to Air Changes—OH-3: 
Dr. E. V. Hill, Chairman; N. D. Adams, J. J. Aeberly, 
John Howatt, A. P. Kratz,* P. J. Marschall, V. L. 
Sherman. 

Committee on Sound Control—IF-1: J. S. Parkinson, Chairman; 
C. M. Ashley, G. F. Drake, V. O. Knudsen, R. F. Norris, 
C. H. Randolph, J. P. Reis, A. E. Stacey,* G, T. Stanton, 
F. R. Watson. 

Committee on Summer Air Conditioning for Residences—IP-7: 
M. K. Fahnestock, Chairman; E. A. Brandt, John Everetts. 
Jr., Elliott Harrington,* H. F. Hutzel, E. D. Milener, 
K. W. Miller, E. B. Newill, F. G. Sedgwick, J. H. 
Walker.* 

Committee on Transportation Air Conditioning—C-12: L. B 
Miller, Chairman; T. R. Crowder, F. B. Rowley, A. E 
Stacey, Jr..* L. W. Wallace. 

Committee on Treatment of Air with Electricity—C-17: Prof 
C.-E. A. Winslow,* Chairman; R. D. Bennett, W. H. Car- 
rier, 1. W. Chubb, Major W. D. Fleming, R. F. James, 
L. R. Koller, Dr. C. A. Mills, Prof. E. B. Phelps, Prof. 
G. R. Wait, Prof. W. T. Wells. 

Committee on Weather Design Conditions—IF-31: W. E. Stark, 
Chairman; E. W. Goodwin, A. C. Grant, J. H. Kincer, 
A. P. Kratz,* L. S. Ourusoff. 


*“Member of Committee on Research 
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RESEARCH PROBLEMS DISCUSSED 
AT A.S. H.V.E. COUNCIL MEETING 


Research problems came in for 
a major share of attention at the 
A.S.H.V.E. Council meeting in 
Philadelphia last month. F. C 
Houghten, Director of the labora- 
tory, reported some twenty pro- 
jects under active study in Pitts- 
burgh and with cooperative agen- 
cies. Particular importance was at- 
tached to the current work of the 
technical committee on air friction 
J. H. Van Alsburg, Chair- in dutts, which it was brought out 
em Camnitten en Ale at the meeting, is fundamental to 
Friction the entire air conditioning industry. 
Additional funds were made avail- 
able by the Council for intensifying this work. 

While much remains to be done, preliminary data based on 
the testing of round, square and rectangular ducts indicate 
less frictional resistance to air flow in smaller ducts than previ- 
ous data had suggested. The tests so far disclosed point to 
interesting possibilities for the use of smaller ducts in air con- 
ditioning systems. 


Importance of Friction Studies 


As was pointed out by W. A. Danielson, Chairman of the 
Committee on Research, this study is related directly to the 
cost and efficiency of duct systems in air conditioning which 
constitute a considerable percentage of the cost of an entire 
plant. If the trends disclosed in the preliminary investigations 
which have been completed at Pittsburgh are borne out by 
further tests on a greater variety of duct sizes, the industry may 
expect to see important changes in duct practice and resulting 


Test set-up for studying air friction in ducts 


*Director, Information Service, Committee on Research. 


economies to the user, it was stated 
Chairman of the Committee on 
Air Friction is J. H. Van Alsburg 
of Chicago and the members are: 
C. A. Booth, S. H. Downs, C. M. 
Humphreys, R. D. Madison, L. B. 
Miller and L. G. Miller. 

Mr. Houghten reported to the 
Council on the trends shown by 
the data secured in tests among 
office workers in Minneapolis to 
determine their comfort reaction 
to summer air conditioning. These 
tests represent the first time that 
the comfort reaction of subjects, 
in their regular occupations as distinguished from those tested 
under purely laboratory standards, have been studied. 

Indications are that the feeling of comfort among the 250 
workers involved in this investigation is more pronounced at 


F. C. Houghten 


Laboratory Director 


effective temperatures somewhat lower than were shown in pre- 
vious laboratory tests. During the next few months, the large 
amount of data collected in Minneapolis will be thoroughly 
digested and a paper prepared for presentation at the next 
annual meeting. 

Among other subjects discussed by Mr. Houghten were the 
investigations being carried on to determine the physiological 
effect of drafts and the work of the Committee on Air 
Cleaning Devices. Mr. Houghten reviewed the program mapped 
out by the Committee studying the insulation effect of various 
kinds of glass used in building construction and steps being 
taken by the laboratory to cooperate with the University of 
Pittsburgh and local hospital authorities in a further study of 
fever therapy by conditioned air. 


EXECUTIVE COMMITTEE MEETS 


Following last month’s Council meeting, a meeting of the 
Executive Committee of the Committee on Research was held 
in Philadelphia to discuss plans for operations next year. It 
was the feeling of the committee as voiced by J. H. Walker 
that manufacturers, trade associations and other organizations 
within or allied to the air conditioning industry can be interested 
in supporting the society’s research program on the basis of 
specific projects in which certain groups had a vital stake. 

Chairman Danielson is communicating with the chairmen of 
the various technical committees requesting an outline of their 
proposed work in 1938 and the names of organizations whose 
direct interest in certain studies would warrant their being 
invited to contribute funds. 

W. L. Fleisher called attention to the need for further study 
of the broad aspects of air conditioning in its relation t the 
control of disease as the basis of a comprehensive pr 
which could be put before social service, medical or | blic 


’ ram 
health foundations. 


A. R. Mumford has accepted the chairmanship of th 
nical committee on Corrosion in Steam Heating Systen 
1 reorganization of this committee announced by Chairman 


ielson. Mr. Mumford is an official of the New York Steam 
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Correlating Thermal Research 


As a part of the efforts of the A. S. H. V. E. Research Laboratory to correlate research in thermal engineer- 
ing carried on by the many institutions engaged in such work, and to disseminate the published results of such 
studies together with other reports of progress in the field, and in order to make this information available to the 
membership of the Society, there will be published monthly on this page a limited number of brief abstracts of 


articles which it is believed will be of interest to all concerned. 


For more complete lists address the Librarian, 


A. S. H. V. E. Research Laboratory, U. S. Bureau of Mines Experiment Station, Pittsburgh, Pa. 


F. C. Houghten, Director. 


® Ultra-violet Energy in Daylight, by M. Luckiesh and others. 
Franklin Institute Jowrnal 223, pp. 699-714, June 1937. Report 
of a two years’ investigation into the amount of ultra- 
violet energy in daylight and its variation during the day and 
with the season of year. As the tests were conducted mainly 
from an erythemal viewpoint, the energy at each wavelength 
was corrected for erythemal effect. The unit used is the E-viton. 
® Transmission of Solar Radiation through Heat Absorbing 
Glass, by R. E. Estey and R. A. Miller. J/luminating Engineer- 
ing Society—Transactions, vol. 30, no. 5, May 1935, pp. 403-410. 
Discussion pp. 427-432. Test methods and results on typical 
heat-absorbing glass; transmission quality of glass is completely 
characterized by its spectrophotometric curve; because of non- 
uniformity of sunlight and unreliability of weather, laboratory 
methods are suggested which yield results approximating average 
solar values, simple report form is illustrated. 

® Methods of Measuring Visible and Total Energy Transmis- 
sion of Heat Absorbing Glasses, by H. P. Gage. Jlluminating 
Engineering Society—Transactions, vol. 30, no. 5, May, 1935, 
pp. 411-427. Recommendations as to limits of heat and light 
transmission of acceptable glass given on basis of good com- 
mercial practice; spectral characteristics for heat and light trans- 
mission made with artificial sources; measurement of heat and 
visible transmission. Proposed specification for tests of heat 
absorbing glass. 

* Illumination of Structural Glass, by C. S. Woodside. /llumi- 
nating Engineering Society—Transactions, vol. 29, no. 10, Dec. 
1934, pp. 878-893. Review of developments leading up to pro- 
duction of modern structural glass; characteristics of such glass 
with reference to insulation, obscuration and diffusion; problems 
involved in illumination of glassbricks, tiles and other architec- 
tural forms. 

® Streamlining Mine Ventilation, by H. Landsberg. Colliery 
Guardian, vol. CLV, no. 4001, Sept. 3, 1937, pp. 419-420. Loss 
of head due to friction in crooked pathways in mine ventilation 
ducts. Diagram of streamlined ventilation duct bends and cor- 
ners. Numerical value of power loss in acute and in rounded 
corners, 

* Building Made of Mud, by Carey Holbrook. Compressed Air 
Magazine, vol. 42, no. 9, Sept. 1937, pp. 5407-5411. Description 
of adobe buildings, many of them several hundred years old. 
Method of making adobe bricks for houses, also use of “terrones” 
or blocks cut from grass sod. Building construction details. 

® Residence and Small Office Air Conditioning, by G. B. Helm- 
rich. Mechanical Engineering, vol. 59, no. 10, Oct. 1937, pp. 
743-48. Summer cooling experimental work by the Detroit Edi- 
son Co. and its correlation with similar work in Research Resi- 
dence at University of Illinois and in A.S.H.V.E. Research 
Laboratory. Discussion of comfort cooling with furnace and 
attic fans, ice cooling systems and mechanical cooling systems. 
Itemized cost of cooling a residence with ice and with electrical 
refriveration shows electric refrigeration is cheaper. 

® New Requirements, Use of Standards, Feature New York’s 
Building Code, by George H. McCaffrey. Industrial Standardi- 
cation Monthly, vol. 8, no. 9, Sept. 1937, pp. 230-234. Code 
effect ve Jan. 1, 1938. Code is characterized by the substitution 
ol precise methods and by the placing of premiums upon the 
use ci high grade technical skill and knowledge, in place of 
restr ‘ting the use of materials by large factors of safety. 


W. A. Danielson, Chairman. 
COMMITTEE ON RESEARCH 


® Note on a New Ocular Micrometer for Use in Dust Counting, 
by Richard T. Page. U. S. Treasury Dept., Public Health Re 
ports by Public Health Service, vol. 52, no. 38, Sept. 17, 1937, 
pp. 1315-6. Description of technique of microscopic count of 
dust in impinger samples of air, similar to Whipple method for 
determining plankton concentration in drinking water. Diagram 
of ocular micrometer used by division of industrial hygiene of 
the U. S. Public Health Service. 

® Concerning Tyndallometric Measurement of Dust Content in 
the Air and a New Dust Measuring Apparatus, by M. Berek 
and others, translated by Florence Feicht, Pittsburgh, 1937. 
10 pages, typewritten, tables, diagrams. Communication from 
the physical laboratories of the Optical Works, E, Leitz, Wetzer. 
Zeitschrift fur Instrumentenkunde, 56, 1936, pp. 49-56. 

® Industrial Exhaust Ventilation. Flow of Fluids, by John L. 
Alden. Heating & Ventilating, vol. 34, no. 9, Sept. 1937, pp. 
39-45. Exhaust ventilation system used for dust collecting, fume 
removal and low-pressure conveying systems. 
of the conveying fluid. 


Laws of flow 


Colliery Engineering, vol. 14, 
Relative value of different 


® Heat Insulation, by E. I. Lloyd. 
no. 163, Sept. 1937, pp. 309-311. 
kinds of insulation and heat loss due to inefficient use in a steam 
Discussion of cork, diatomacious earth, aluminum foil, 
Thickness of magnesia insulation for 


plant. 
glass silk, magnesia. 
buried pipe. 

Conditioning, by 


® Insulation and Its Relationship to Air 


R. E. Backstrom. Coal Heat, vol. 32, no. 3, Sept. 1937, pp. 
10, 12. Need for air conditioning for human comfort. Ideal air 
conditioning. Effect of insulation in saving fuel cost in winter 


and refrigerants in summer. 

® The Coefficient of Heat Transfer for Vertical Surfaces in 
Still Air, by R. Ruedy. 
The coefficient of heat transfer for a vertical plane 


Canadian Journal of Research, vol. 15, 
no. 7. 
surface in still air, valid within the range of temperature found 
in buildings depends on the temperature and the height of the 
surface. Coefficient of heat loss with black body conditions. 
Heat loss from windows. Mathematical discussion. 


® Corrosion in Water Tube Boilers, by David Brownlie. The 
Fuel Economist, London, vol. XII, no. 143, Aug. 1937, p. 384. 
Development of high duty boilers tends towards less steel per 
unit of evaporation; and the problem of corrosion becomes more 
significant. Prevention of corrosion ;—add lime and soda ash to 
make-up water, deaerate the water by 
vacuum and paint inside of boiler with graphite compound paint. 
©@ Experiments with Fluid Friction in Roughened 
C. F. Colebrook and C. M. White. Proceedings of the Royal 
Society, Series A Math. and Physics Sciences, no. 906, Vol. 161, 
Aug. 3, 1937, pp. 367-381. Nikuradse, experimenting with flow 
through uniformly roughened pipes found comparatively abrupt 


steam heating under 


Pipes, by 


transition from “smooth” law at slow speeds to “rough” law at 


high speeds. Other experimenters using surfaces of the nature 
of cast iron, wrought iron or galvanized steel, have obtained 
results which can only be explained by a much more gradual 
transition between the two resistance laws. 
that with non-uniform roughness, transition is gradual, and in 
extreme cases so gradual that the whole working range lies 


These tests show 


within the transition zone. Mathematical derivation of resist- 


ance formula. Resistance data for pipes with various surfaces. 
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NEWS OF LOCAL CHAPTERS 








OFFICERS OF LOCAL CHAPTERS— 1937 


ATLANTA: Organized, 1937. Headquarters, Atlanta, Ga. 
Meets, First Tuesday. President, E. W. Kien, 152 Nassau St., 
N. W. Secretary, C. T. BAKEr, 713 Glenn St., S. W. 


CINCINNATI: Organised, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month, President, I. B. HeLaurn, 
610 Chamber of Commerce Bldg. Secretary, H. E. Sprout, 
1005 American Bldg. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, B. M. Woops, 
Univ. of Calif., Berkeley, Calif. Secretary, G. J. CumMInGs, 113 
Tenth St., Oakland, Calif. 


ILLINOIS: Organized 


1906. Headquarters, Chicago, IIl. 
Meets, Second Monday. } 5 


President, S. 1. RotrMayer, 407 S. 
Dearborn St. Secretary, C. E. Price, 6 N. Michigan Ave. 

LOWA - NEBRASKA: Organized, 1937. Headquarters, 
Omaha, Neb. President, M. J]. StevENSON, 1643 South 20th St., 
Lincoln, Neb. Secretary, W. R. Wuite, 4339 Larimore Ave., 
Omaha, Neb. 


KANSAS CITY: Organized, 1917. 
City, Mo. Meets, Second Monday in Month. 
S.Luss, 827 Mississippi Ave., Lawrence, Kan. 
NorTserG, 914 Campbell St. 


MANITOBA: Organized, 
Man. Meets, Fourth Thursday. 
Wardlaw Ave. Secretary, E. J. 

MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Second Tuesday in Month, President, ]AMES 
Hott, Massachusetts Institute of Technology, Cambridge, Mass. 
Secretary, H. C. Moore, 69 Massachusetts Ave., Cambridge, 
Mass. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
I’, J. Feery, 950 Trombley Rd., Grosse Pointe Pk. Secretary, 
G. H. Tutte, 2000 Second Ave. 


WESTERN MICHIGAN: Organised, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday in Month, President, 
W. W.. Braprietp, 901 Michigan Trust Bldg. Secretary, 
S. W. Topp, Jr., 309 Paris, S. E. 


MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, R. E. Bacx- 
STROM, Room 1981, First Natl. Bank Bldg., St. Paul, Minn. 
Secretary, F. C. Winrerer, 836 Juno St., St. Paul, Minn. 


MONTREAL. Organised, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, G. L. Wiccs, University 
Tower. Secretary, C. W. Jounson, 630 Dorchester St., W. 


NEW YORK: Organised, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in Month. President, W. E. 
HeipeL, 11 West 42nd St. Secretary, T. W. ReyNotps, 100 
Pinecrest Dr., Hastings-on-Hudson, N. Y. 


WESTERN NEW YORK: Organized, 1919. 
Buffalo, N. Y. Meets, Second Monday in Month. 
B. C. CANbEE, 19 Tremont Ave., Kenmore, N. Y. 
W. R. Heatu, 119 Wingate Ave. 


NORTHERN OHIO: Organized, 1916. Headquarters, Cleve- 
land, O. Meets, Second Thursday in Month. President, PHILip 
ConeNn, 401 East Ohio Gas Bldg. Secretary, C. A. MCKEEMAN, 
Case School of Applied Science. 


OKLAHOMA: Organized, 1935. 
homa City, Okla. Meets, Second Monday. 
Dawson, University of Oklahoma, Norman, Okla. 
E. W. Gray, Box 1498, Oklahoma City, Okla. 


Headquarters, Kansas 
President, A. H. 
Secretary, GUSTAV 


1935. Headquarters, Winnipeg. 
President, D. F. Micutr, 492 
ArGuE, Ste. 23, Estelle Apts. 


Headquarters, 
President, 
Secretary, 


Headquarters, Okla- 
President, E. F. 


Secretary, 


ONTARIO: Organized, 1922. Headquarters, Toronto, Ont. 
Meets, First Monday in Month. President, G. A. PLAayFatr, 
113 Simcoe St. Secretary, H. R. Rorn, 57 Bloor St. W. 


PACIFIC NORTHWEST: Organised, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday in Month. President. 
W. W. Cox, 326 Columbia St. Secretary, M. N. Muscrave, 
314-9th Ave. N. 
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PHILADELPHIA: Organised, 1916. Headquarters, Phila- 
delphia, Pa. Meets, Second Thursday in Month. President, 
L. P. Hynes, 240 Cherry St. Secretary, C. B. Eastman, 530 
Brookview Lane, Brookline, Upper Darby, Pa. 


PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President, M. L. Carr, 
P. O. Box 1646. Secretary, T. F, Rockwett, Carnegie Inst. Tech. 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo. 
Meets, First Tuesday in Month. President, G. W. F. Myers, 3947 
W. Pine Blvd. Secretary, D. J. Facrn, 1344 Woodruff Ave. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Tuesday in Month. President, 
E. H. Kenpa.i, 1978 S, Los Angeles St. Secretary, J. F. Park, 
1234 South Grand. 


TEXAS: Organized, 1936. Headquarters, College Station, 
Texas. President, R. F. Taytor, 909 Banker’s Mortgage Bldg., 
Houston, Tex. Secretary, W. H. Bapncetr, Texas Engrg. Ex- 
periment Station, College Station, Tex. 


WASHINGTON, D. C.: Organized, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday in Month. Presi- 
dent, L. OurusorF, 411 Tenth St., N. W. Secretary, L. F. Nor- 
DINE, Room 203, 734 Jackson Pl., N. W. 

WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday in Month. President, J. H. Vovk, 
1906 W. St. Paul Ave. Secretary, H. C. FRENTZEL, 3000 W. 
Montana St. 


M. J. Stevenson 
President 


F. 


L. Banner 
Treasurer 


W. R. White 


Secretary 


lowa-Nebraska Chapter 
Holds Organization Meeting 
September 22, 1937. 
Chapter of the Society was held at the Hotel Fontenelle, O1 
M. J. Stevenson called the assembly to order and briefly stat 


A meeting to organize an Iowa-Neb 


the purpose of bringing together those directly associated 
the heating, ventilating and air conditioning industry, and 
of the the formation of a 


chapter. 


some benefits derived from 
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A. V. Hutchinson, secretary of the A. S. H. V. E:, was intro- 
duced by Mr. Stevenson and discussed the activities of local chap- 
ters in various parts of the country. He outlined the procedure 
to follow in organizing a local group and stated that the Iowa- 
Nebraska Chapter would be the twenty-fifth in the U. S. 

During a general discussion regarding the time and place of 
holding meetings, Mr. Stevenson suggested that they be held 
alternately between Omaha and Des Moines, with one meeting 
a year at the Iowa State College at Ames and one at the Uni- 
versity of Nebraska at Lincoln. After some discussion, it was 
tentatively decided to rotate the meetings between Omaha and 
Des Moines. 

Officers were elected to serve temporarily as previously an- 
nounced and President Stevenson appointed the following com- 
mittees: By-Laws Committee—W. R. White, chairman, A. L. 
Walters, H. A. Sallander; Membership Committee—Henry 
Kleinkauf, chairman, F. L. Millard, W. V. Hogan, F. E. Prawl. 

The annual rate of chapter dues was established and it was 
yoted that the arrangements for the October program be left in 
charge of the officers. 


Prof. C.-E. A. Winslow Addresses 
Ontario Chapter 


October 12, 1937. Sixty-four members and guests of Ontario 
Chapter were present when the meeting was called to order in 
the Royal York Hotel, Toronto, following dinner. 

Pres. G. A. Playfair appointed a committee consisting of H. S. 
Moore, Thomas McDonald, H. B. Jenney, W. R. Blackhall and 
W. P. Boddington to prepare a special program for the Janu- 
ary meeting in honor of E. H. Gurney, 1st vice-president of the 
A. S. BV. E. 

The speaker of the evening was Prof. C.-E. A. Winslow, 
School of Public Health, Yale University, New Haven, Conn., 
who was presented by H. H. Angus. Professor Winslow’s ad- 
dress on the Influence of Air Conditions on Human Health and 
Comfe-t proved to be very interesting and the discussion which 
followed was taken part in by a number of Ontario members. 

O. L. Maddux extended a vote of thanks to Professor Wins- 
low on behalf of the Ontario Chapter for his instructive talk 
before adjournment. 


Pres. D. S. Boyden Visits Atlanta Chapter 


October 11, 1937. A special meeting of Atlanta Chapter was 
held at the Atlanta Biltmore Hotel in honor of Col. D. S. Boy- 
den, Boston, Mass., president of the AMERICAN Socrety or HEat- 
ING AND VENTILATING ENGINEERS. A dinner at 6:00 p. m. was 
attended by Chapter members and friends, and at its conclusion 
President Boyden officially presented the charter, which was ac- 
cepted by Pres. E. W. Klein. 

An illustrated lecture was given by President Boyden on The 
Various Uses of District Steam for Heating Buildings, and in 
addition to A.S.H.V.E. members, many interested non-members 
were present, as well as some of the faculty of Georgia Tech 
and a group of students from the Applied Science Department of 
Tech Evening School. 

During his sojourn in Atlanta, Colonel Boyden was well enter- 
tained. In the morning he was taken on an inspection trip to 
the steam heating system of the Techwood Housing Project by 
members of the Chapter and the chief engineer of the steam 
heating department of the Georgia Power Co. Following this he 


made a brief visit to Georgia Tech and later enjoyed a game of 
golf at the East Lake Country Club. 
pressed himself as having had the opportunity of playing one of 
his most enjoyable games of golf, as he had the opportunity of 


playing on the No. 1 Course, made famous by Bobby Jones of 
Atlanta. 


President Boyden ex- 


The Colonel stated, off the record, however, that it 
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was a “customer’s game” until near the end of the last hole, 
whereupon L. F. Kent and C. C. Gray took him and his partner, 
Lewis Gordon, into camp. It seems, however, that this was 
compensated for by the fact that Colonel Boyden had the oppor 
tunity of renewing acquaintanceship with Bobby Jones, whom he 
had known at Harvard some years ago. 

September 21, 1937. Secy. C. T. Baker reports that the At- 
lanta Chapter met in regular session at the Atlanta 
Hotel with Pres. E. W. 


business was the reading of the minutes of the organization meet- 


siltmore 
Klein presiding. The first order of 


ing of the Chapter, which were approved. 

Secretary Baker then read several communications from head- 
quarters office regarding the newly created Speakers Bureau of 
the Society. After careful consideration of this matter, it was 
decided that it would be advisable for the Speakers Bureau to 
furnish two speakers each year during the months in which such 
speakers would be available. It was the consensus of opinion 
that the following subjects would be most timely: the present 
status of the comfort zone and its practical use and application 
in comfort cooling work; ventilation, including a definition and 
probable requirements of typical installations; effect of air con- 
ditioning on health. 

With reference to the question of monthly meetings, it was 
unanimously agreed that such meetings should be held on the 
first Tuesday of each month at 8:00 p. m. 

The visit of Pres. D. S. 
decided to invite all of the local engineers, as well as those 


3oyden was discussed and it was 


from outlying sections to attend the illustrated lecture to be 
given by Colonel Boyden. L. F. Kent was authorized to take 
charge of newspaper publicity. 

President Klein presented the matter of a proposed engineers’ 
club for Atlanta, intended primarily as a social adjunct to the 
regular engineering and technical Society activities. It was stated 
by President Klein that the tentative plans being considered con- 
templated the arranging of a suitable place conveniently located 
to the hotel and restaurant section of the city which would be 
available to members. 

An announcement was made regarding the October 4 meeting 
at the Ansley Roof Garden of the electrical engineers, when an 
illustrated lecture was given on Lightning and Its Effect on 
Transmission lines and Electrical Equipment Generally. 


Western Michigan Members 
Hear Discussion of Sound 


October 11, 1937. Pres. W. W. Bradfield called the meeting 
to order and the report of Secy. S. W. Todd, Jr., was read and 
approved. Society membership was invited of those guests who 
were actively interested in heating and ventilating, and it was 
suggested that meetings and programs be made public insofar 
as possible, to extend the interest in the subjects under discus- 
sion. 

R. L. Davis was introduced by O. D. Marshall, chairman of 
the Program Committee, and gave an interesting and instructive 
talk on Sound Measurements and Related Practical Problems. 
With the aid of charts, he transposed sound measurement into 
standards of more familiar usage, explaining the differences, 
particularly with the rate of increase. In more general terms it 
was shown that sound density bears an important relationship 
to air conditioning; as for example, the relation of fan move- 
ment to human comfort. 

Mr. Davis advocated the application of sound engineering in 
the preliminary drawings of buildings, rather than after the 
building’s completion, when silencing or sound absorption is 
merely a corrective. He stated that more attention to fan size, 
or any such noise problem, and the expenditure of relatively 
little more frequently means the saving of considerable expendi- 
tures later required to correct or eradicate. Related problems 
of material in a room and room size, and the human element or 
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personality factor are important engineering details, according 
to Mr. Davis. 

A splendid attendance was obtained and the Chapter looks 
forward to renewed and greater interest among its members. 


Dr. C. A. Mills Addresses Michigan Chapter 


October 11, 1937. The first meeting of the 1937-38 season 
of the Michigan Chapter was held at the Wardell Hotel with 
approximately 75 members and guests in attendance. Follow- 
ing dinner Pres. F. J. Feely asked for roll call and a report from 
all committee chairmen. J. H. Walker discussed Society ac- 
tivities for 1938. 

President Feely then introduced the speaker of the evening, 
Dr. C. A. Mills, Professor of Experimental Medicine, College 
of Medicine, University of Cincinnati. Dr. Mills discussed the 
subject of Physiologic and Health Factors as Related to Air 
Conditioning and pointed out a definite relationship between hu- 
man activity and climatic conditions. He described laboratory 
experiments conducted on radiant heating and cooling and cited 
an incident in one test room where the dry-bulb temperature was 
92 deg and the relative humidity 70 per cent, and yet the air 
conditions were comfortable due to the presence of a radiant 
cooling panel on one wall. 

After Dr. Mills completed his talk, an interesting discussion 
was held and among those taking part were Prof. F. J. Linsen- 
meyer, Dr. Simpson, Dr. Bailey, A. L. Sanford and Mr. Hub- 
bard. 

Secy. G. H. Tuttle reports that the meeting adjourned at 10:30 
with everyone giving a rising vote of thanks to Dr. Mills. 


Manitoba Chapter Plans for 1937.38 


September 23, 1937. The fourteenth meeting of Manitoba 
Chapter was held at the Fort Garry Hotel, Winnipeg, at 6:15 
p. m., and following the summer recess, activities were planned 
for the coming year. 

Following the reading of the minutes of the previous meeting, 
the Nominating Committee nominated E. J. Argue, who was 
elected as secretary unanimously without a recorded vote, there 
being no other nominations. The new president, D. F. Michie, 
then gave his report to the Chapter, expressing his appreciation 
to the members for their confidence expressed by his election, 
and his pleasure in associating with the Society, and assurance of 
his full cooperation. 

President Michie outlined the program for the forthcoming 
year, and reported that arrangements had been made by the 
Society to have F. B. Rowley address the Chapter on October 28 
on the subject of The Influence of Building Construction on 
Air Conditioning. 

Following a general discussion as to arrangements to be made 
for the October meeting, J. B. Steele, chairman of the Member- 
ship Committee, gave his report with the names of prospective 
new members, also suggesting that out of town members of the 
Society, and members in adjoining Provinces, should be sent no- 
tices of the forthcoming Chapter’s meetings in Winnipeg. 

In the absence of H. R. Eade, treasurer, Mr. Michie gave his 
report. 

A letter from the Golden Gate Chapter, San Francisco, was 
read by President Michie expressing their good wishes to this 
Chapter, and their cordial invitation to visit them. Plans were 
also discussed for a visit to the Manitoba Chapter of the mem- 
bers of the Minnesota Chapter. 

A general discussion followed in respect to the misunderstand- 
ing of the general public as to the correct meaning and use of 
the term Air Conditioning. It was thought that equipment 
manufacturers could continue to use this term, but might be 
persuaded to modify it if a generally accepted grading, or classi- 
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fication, were to be proposed and publicized by responsible 
parties. The following classification was suggested as a basis for 
discussion : 

Descriptive Classification 
Single Stage Winter Air Conditioning 
Single Stage Winter Air Conditioning 


Function 
Heating 
Humidifying 
Heating and Humidify- 

ing Two Stage Winter Air Conditioning 
Heating, Humidifying, 

Circulating, Filtering Three Stage Winter Air Conditioning 
Cooling Single Stage Summer Air Conditioning 
Dehumidifying Single Stage Summer Air Conditioning 
Cooling and Dehumidi- 

fying 
All functions, year 

around 


Two Stage Summer Air Conditioning 
Five Stage, or Complete Air 
Conditioning 


J. B. Steele suggested that this discussion should be included 
in the minutes so that the idea might be passed on to the Society 
at large. The members present thought that no formal resolu- 
tion should be framed until the subject had been more widely 
discussed. 

In the absence of Mr. Argue, R. L. Kent acted as secretary 
and the meeting adjourned at 10:15 p.m. 


Forced Warm Air Heating 
Subject of Pittsburgh Meeting 


October 11, 1937. Vice-Pres. J. F. Collins, Jr., called to order 
the Pittsburgh Chapter meeting in the Downtown Y. M. C. A., 
with 35 members and guests present. 

Minutes of the September meeting were read and approved, 
and a report of Treas. J. E. McLean was presented. It was 
announced that the Program Committee had arranged to have 
R. A. Sherman of Battelle Memorial Institute present at the 
November meeting. Mr. Collins announced the appointment of 
the Nominating Committee as follows: R. J. J. Tennant, chair- 
man, F. C. McIntosh, P. A. Edwards; and stated that J. A. 
Strauch, chairman, and R. J. J. Tennant were in charge of ar- 
rangements for the December meeting. 

It was voted that the Program Committee should be authorized 
to arrange for future meetings to be held at Stouffer’s Restau- 
rant. 

Prof. C. M. Humphreys was requested to re-state to the Coun- 
cil at its October meeting the invitation of the Pittsburgh Chap- 
ter to hold the 1939 Annual Meeting in Pittsburgh. 

F, A. Kitchen, president of American Warming and Ventilat- 
ing Co., Cleveland, was introduced and spoke on Forced Warm 
Air Heating. Mr. Kitchen discussed the thermal properties of 
air and in his talk he described duct systems, stressing the tem- 
perature drop in ducts, different types of furnaces, grille types 
and location, and temperature control. Mr. Kitchen’s address 
proved very interesting to Pittsburgh members and was followed 
by considerable discussion. 

According to Secretary T. F. Rockwell, the meeting adjourned 
at 9:40 p. m. 


Influence of Air Conditioning Upon Health 
Discussed at Illinois Meeting 
The first Illinois Chapter meeting of the 


Bre- 
nd 20 


October 11, 1937. 
new 1937-1938 season was held on Monday evening at th: 
voort Hotel, Chicago. Eighty-six were present at dinner 
others came later to attend the business session. 

The meeting was called to order by Pres. L. S. Ries. Hi 
duced several prominent members of the medical professi 
were present and then proceeded to the business of the meeting. 


ntro- 


who 
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The secretary read the minutes of the last Chapter meeting in 
May, as well as a report of the Semi-Annual Meeting of the 
A.S.H.V.E. at Swampscott, Mass., in June. 

J. R. Vernon reported on the work of the committee which led 
to choosing the Brevoort Hotel as the Chapter’s meeting head- 
quarters. J. J. Aeberly reported briefly on the activities of the 
National Council of which he is a member. 

E. M. Mittendorff, Membership Committee chairman, intro- 
duced the new members admitted to the Chapter since last May: 
E. N. Bowles, G. W. Lindsay, Jr., A. S. Widdowfield and Charles 
Weinfeld. 

Brief reports on the activities of their committees were made 
by R. E. Hattis, Legislative, and Tom Brown, Meetings and Pro- 
gram. 

The speaker of the evening was then introduced by V. L. Sher- 
man. He was Dr. Lloyd Arnold, Professor of Bacteriology and 
Public Health, University of Illinois College of Medicine, and 
Bacteriologist of the State Department of Public Health, Chi- 
cago. Dr. Arnold’s address was on the subject, Influence of Air 
Conditioning Upon Public Health. 

Dr. Arnold stated that a healthy person is one who is ad- 
justed to his environment. His various physiological systems, 
such as respiratory, digestive, etc., coordinate with each other in 
a normal manner if he is in perfect equilibrium with the forces 
in his environment. One of the important environmental factors 
for man is the physical and chemical properties of the air. 

Dr. Arnold explained that man’s skin is a part of his heat 
regulatory system. Man has sweat glands, for the purpose of 
excreting large volumes of water onto the surface of the skin 
for cooling or reducing internal temperature. 

In the respiratory tract, when the skin is suddenly chilled the 
nasal capillaries contract. In a healthy person they again dilate 
within five minutes to warm and moisten the incoming air. The 
individual suffering, however, from repeated head colds has a 
sluggish nasal reflex and changes in skin temperature are not 
compensated for by alterations in nasal circulation. People with 
hay fever and asthma also have an unstable circulatory reaction. 

Artificial air conditioning should create such an environment 
that the body would not be called upon to use its skin to make 
these various adjustments and thereby upset the internal organ- 
isms. In this way, Dr. Arnold concluded, the health of the public 
can be benefited by air conditioning. At the same time, unless 
air conditioning creates gradual changes, he expressed the opinion 
that it can also be detrimental to the health of the public. The 
problem is one of adaptation to changes in atmospheric tempera- 
ture and humidity. 

At the conclusion of the paper and discussions President Ries 
regretfully announced that it was necessary for him to resign be- 
cause his work has taken him from Chicago to Oberlin, O. Ac- 
cording to the constitution, this resignation automatically stepped 
S. I. Rottmayer, vice-president, up to the office of president and 
left the office of vice president to be filled by nominations from 
the floor. John Howatt nominated J. R. Vernon for vice presi- 
dent, a nomination which was seconded by J. P. Fleming. There 
being no other nominations, J. R. Vernon was named to appear 
on the ballot to be sent to members and counted at the next meet- 
ing, according to the report of Secy. C. E. Price. 


Pres. Boyden Speaks at 
New York Chapter Meeting 


October 18, 1937. At a meeting of the New York Chapter held 
at the Building Trades Club, Col. D. S. Boyden, president of the 
A.S.H.V.E., was the guest of honor. 

President Boyden, following his introduction by W. E. Heibel, 
president of New York Chapter, presented H. G. d’Issertelle, a 
charter member of New York Chapter, with a Life Membership 
Certificate in the Society. 

In reviewing the accomplishments of the Society, President 
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Boyden reminded his audience that the A.S.H.V.E. was the only 
organization of its kind with its own Research Laboratory. Since 
the inception of the Laboratory in 1918 the Society has spent 


$600,000 on research. The results have been published in 175 
papers presented at annual and summer meetings. 

Three new chapters of the A.S.H.V.E. were formed in the 
These are the Atlanta, Golden Gate, and Omaha- 
The Society now has the largest membership in its 


past year. 
Nebraska. 
history. 

In his technical address, President Boyden discussed the Eco- 
nomic Use of Purchased Steam, and showed that a modern dis- 
trict heating system has an overall thermal efficiency of 63 per 
cent which compares with efficiencies of 50 per cent for small 
isolated heating plants and 60 per cent for medium size plants. 

The speaker pointed out that district heating began in 1877 
when electric utilities began selling exhaust steam for heating at 
byproduct rates. At that time the lines were of screwed pipe; 
there were no reliable meters; and charges were made on a flat 
rate basis. With the introduction of condensing engines and tur- 
bines, use of exhaust steam for heating was dealt a severe blow. 

A permanent problem of the district heating utility, Mr. Boy- 
den said, is to keep investment and other fixed charges low enough 
so that district steam can compete with the isolated plant in spite 
of its low annual load factor. The investment in a district heat- 
ing plant is from $2 to $4 per pound of steam capacity; of this, 
the cost of the distribution lines is from 70 cents to $1.35. The 
cost of installing steam mains is high, totaling about $37.32 per 
lineal foot for a 12-in. underground main. This cost is made up 
of $9.08 for pipe, valves and fittings; $4.84 for insulation; $5.06 
for excavating and filling; $3.29 for concrete work; $6.25 for 
paving; $3.50 for engineering, and $5.30 for extras. 





Philip Cohen 


Northern Ohio Chapter 


In the annual report of the Northern Ohio Chapter the fol- 
lowing officers and committees are listed as being in charge of 
activities : 

President—Philip Cohen. 

V ice-President--H. E. Wetzel. 

Secretary—C, A. McKeeman. 

Treasurer—A. L. Vanderhoof. 

Board of Governors—L. T. Avery, H. M. Nobis, F. 

Membership Committee—H. E. Wetzel, chairman, D. L. 
Simon, Charles Wheeler, H. K. Jennings, H. S. Ackley. 

Program Committee—J. P. Jones, chairman, L. T. Avery, A. L. Van- 
derhoof. 

Legislation Committee—H. M. Nobis, chairman, W. M. Rowe. 

Standards Committee—E. B. Cary, chairman, G. L. Tuve, H. E. Wetzel, 


A. Rodgers. 
Taze, Andrew 


L. T. Avery. 

Meetings and Entertainment Committee—R. A. 
Charles Wootan, R. T. Southmayd. 

Publications Committee—C. F, Eveleth, chairman, E. W. Gray. 

Auditing Committee—D. L. Taze, chairman, L. O. Weldy. 

W. R. Beach reports that at the present time there are 72 
members on the rolls. The Chapter is continuing its practice of 
holding a dinner and business meeting preceding the speaker’s 
address and discussion. It is felt that the past season has been 


Wilson, chairman 
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successful and the Chapter looks forward to the coming year’s 
activities. 

The following is a synopsis of meetings held during 1936-37: 

October 20, 1936. Subject—Air Conditioning Standards for 
Cleveland area. Speaker—H. E. Wetzel. Attendance—75. 

November 11, 1936. Subject—Economics of Good Construc- 
tion in Residence Heating and Air Conditioning. Speaker— 
Prof. G. L. Larson, Madison, Wis., president of the A.S.H.V.E. 
Attendance—105. 

December 14, 1936. Subject—Cooling Requirements for Sum- 
mer Comfort Air Conditioning. Speaker—F. C. Houghten, 
director, A.S.H.V.E. Research Laboratory. Attendance—75. 

January 11, 1937. Subject—Automatic Control Characteristics. 
Speaker—A. B. Newton, assistant chief engineer in charge of 
control design, Minneapolis-Honeywell Regulator Co. Subject— 
History of Temperature and Humidity Control Design. Speaker 

M. F. Rather, Johnson Service Co. Attendance—120. 

February 12, 1937. Subject—Reenactment of the 1920 World 
Series. Speakers—Jack Graney, Elmer Smith and Bill Wamby. 
Subject—It’s Great Stuff If You Can Get Away with It. Play- 
ers—Philip Cohen, D. L. Taze, R. A. Wilson and E. W. Gray. 
This meeting was sponsored by the Chapter entertainment Com- 
mittee. Attendance—90. 

March 15, 1937. Subject—Glass as a Building Material. 
Speaker—E. P. Lockart, Owens-Illinois Glass Co. 

50. 

April 21, 1937. 
ing. Speaker—E. H. 
A.S.H.V.E. A general discussion of A.S.H.V.E. national ac- 
tivities followed. Attendance—45. 

May 17, 1937. Subject—Solar Heat Gains in Relation to Air 
Conditioning. Speaker—J. H. Walker, engineering assistant to 
the president, Detroit Edison Co. Attendance—75. 

June 21, 1937. Subject—Self Contained Room Coolers. Speak- 
ers—J. G. Harris, Delco-Frigidaire Div., General Motors Sales 
Corp., A. M. Fenwick, Smith & Oby Co., Mr. Dunning, General 
Electric Co. Attendance—40. 


Attendance 


Subject—When an Engineer Goes Sightsee- 


Gurney, 1st vice-president of the 


G. A. Playfair H. R. Roth 


Ontario Chapter 

Secy. H. R. Roth has prepared a report of the past year’s ac- 
tivities of Ontario Chapter, which numbers 98 members on its 
rolls. The Chapter officers and committees for 1937-38 are: 

President—G, A, Playfair. 

Vice-President—H. B. Jenney. 

Secretary—H. R. Roth 

Board of Governors—H. D. Henion, J. W. 
Thomas McDonald. 

ittendance Committee—J. H, Fox, chairman, Ernest Fox, S. A. Jen- 
nings, William Phillip, R. G. Heard, J. J. Lawlor, L. B. Pope, D. O. 
Price, A. T. Jones. 

Papers Committee—C. Tasker, chairman, H. H. Angus, E. A. Allcut 
L. L. Anthes, A. J. Dickie. 

Auditors—A, H. Hills, D. J. MacDonald. 

Entertainment Committee—E,. R. Gauley, chairman, G. E. Cole, A. G. 
Ritchie, W. C. Kelly. 

Greeters Committee—L. C. Blackhall, W. P. Boddington, M. W. Shears, 


O'Neill, O. L. Maddux, 
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Membership Committee—E. T. Whittall, chairman, F. E. Ellis, H 
Moore, F. W. Chambers, E. A. Dowler, W. C. Oke. 

The annual report includes a synopsis of meetings held duri: 
the season. 

October 13, 1936. There were 47 members and guests pres: 
The speaker was Prof. G. L. Larson, Madison, Wis., president . 
the A.S.H.V.E., who gave a talk on The Economics of G 
Residence Construction. 

November 2, 1936. There were 50 members and guests pres- 
ent. The speaker was A. J. Connor, Dominion Climatologist, 
who gave a talk on Weather as Related to Air Conditioning, 

December 7, 1936. There were 57 members and guests at- 
tending. The speaker was Mr. Mueller who spoke on Automatic 
Temperature Regulation for Summer and Winter Air Con- 
ditioning. 

January 11, 1937. There were 98 members and guests present. 
This was a joint meeting of the A.S.M.E. and the A.S.H.V.E. 
The speaker was C. Tasker, who spoke on Cooling Requirements 
for Summer Comfort Air Conditioning. 

February 1, 1937. There were 72 members and guests present. 
The speaker was S. A. Armstrong who spoke on Triple Duty 
Hot Water Heating Systems. 

March 1, 1937. There were 53 members and guests present. 
The speaker was E. H. Gurney, who spoke on Heating, Ventilat- 
ing and Air Conditioning in South Africa. 

April 2, 1937. There were 165 members and guests present. 
The speakers were F. Meyers, who spoke on The Use of Fibre 
Glass in Air Filters, and E. P. Lockart, who spoke on Glass 
Block in Construction. 

May 3, 1937. There were 46 members and guests present at 
the annual meeting. 


B. C. Candee 


Western New York Chapter 


The following officers and Board of Governors were elected 
at the May 17 meeting to serve for the year 1937-38: 

President—B. C. 

lst Vice-President—J. J. Landers. 

2nd Vice-President—L. P. Saunders. 

Secretary—W. R. Heath. 

Treasurer—C. A, Gifford. 

Board of Governors—D. ji Mahoney, _ < 
P. S. Hedley, W. E 

President Candee has appointed the following committee chatr- 
Membership—L. P. Saunders; 


Candee. 


Beman, Roswell Farnham, 


Voisinet. 


Landers ; 
Entertainment—Joseph Davis. 

At the present time there are 66 members on the rolls of the 
Western New York Chapter and during the 1936-37 season the 
following meetings were held: 

September 7, 1936. Golf meet and dinner at the South Shore 
Country Club. Attendance—19. 

October 12, 1936. Dinner meeting at the Touraine Hotel 
Speaker—Prof. G. L. Larson, president of the A.S.H.V.E. Sub- 
ject—The Economics of Good Construction as Related to Resi- 
dence Heating. Total attendance—32. 

November 9, 1936. Dinner meeting at the Buffalo G 


men: Program—J. J. 


ral 
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Electric Co. and inspection of air conditioned home. Speakers— 
T. I. Messenger, Mr. Flick, and John James, technical assistant 
of the A.S.H.V.E. Subject—Air Conditioning Applied to Fever 
Therapy. Attendance—36. 

December 22, 1936. 
Total attendance—32. 

January 11, 1937. Dinner meeting at the University Club. 
Speaker—W. R. Heath, Buffalo Forge Co. Subject—Discus- 
sion of the A.S.H.V.E. research laboratory pape: on Cooling 
Requirements for Summer Comfort Air Conditioning. Total at- 


Social meeting at the University Club. 


tendance—51. 

February 8, 1937. Dinner meeting at the University Club. 
Speaker—W. E. Voisinet. 
Transfer. Total attendance—35. 

March 8, 1937. Dinner meeting at the University Club. 
Speakers—Joseph Davis and Joseph Scanlon. Subject—Appli- 
cation of Refrigeration and Air Conditioning. Total attendance 


—39. 


Subject—Basic Principles of Heat 


April 12, 1937. Dinner meeting at Iroquois Gas Corp. Speaker 
—R. M. Conner, director of the testing laboratory, American 
Gas Association. Subject—The A.G.A. Seal of Approval—What 
It Means and How the Standards Are Set. 

May 17, 1937. Annual meeting and election of officers at the 
University Club. Speaker—E. H. Gurney, Toronto, Ont., ist 
vice-president of the A.S.H.V.E. Subject—When an Engineer 
Goes Sight-Seeing. 

September 16, 1937. 
enjoyed a meeting at the South Shore Country Club, when 
about 19 members and guests played golf, after which dinner 
was served at the Au Revoir Restaurant to 35 members and 


Western New York Chapter members 


guests. 

W. E. Voisinet, Paul Mann, M. S. Jackson, S. R. Rente, G. F. 
Erdle and C. A. Evans were among those rewarded for their 
skill. 

A preliminary announcement was made of the October 11 
meeting at the University Club with L. A. Harding as speaker. 

Bridge, poker and other games rounded out a very pleasant 
evening, according to the report of Secy. W. R. Heath. 





James Holt 


Moore 


Massachusetts Chapter 


The annual report of Massachusetts Chapter, prepared by 
ee , . ~ 
Prof. H. C. Moore, secretary, states that 54 members are on 
the rolls and the officers and committees in charge of activities 
lor 1937-38 are: 

President—James Holt. 

Vice-President—C. P. Yaglou. 

Se retary—H. C. Moore. 

Trveasurer—John Turner, 
1 of Governors—L. J. McMurrer, J. F. Tuttle. 

Mectings and Papers Committee—C. P. Yaglou, chairman. 

Me bership Committee—Philip Drinker, chairman. 

Committee—W. T. Jones, chairman. 

Representative for A.S.H.V.E. Research Publicity—R. M. Nee. 

\n outline of meetings held during the past season follows: 
October 13, 1936. Supper and meeting at Walker Memorial, 
M.I.T. W. A. McPherson, heating and ventilating engineer 


a Conditioning 


of the Boston School Committee, presented an interesting study 
on the Performance of Various Methods of Heating and Ven- 
tilating Schools under actual operating conditions. Twenty- 
three members were present. 

November 13, 1936. Joint meeting with the Air Conditioning 
Bureau of Boston. Supper and meeting at Walker Memorial. 
Prof. G. L. Larson, Madison, Wis., president of the A.S.H.V.E., 
spoke on the Economics of Good Construction as Related to 


Attendance—125 members and guests. 
Supper and meeting at Walker Memorial. 


Residence Heating. 

December 15, 1936. 
Prof. James Holt spoke on Rational Methods of Determining 
Heating, Humidification and Cooling Requirements. R. S. Frank 
lin, consulting engineer, spoke on Recent Advances in Methods 
and Apparatus for Steam, Hot Water, and Warm Air Heating 
Attendance approximated 100. 

January 19, 1937. Supper and meeting at Walker Memorial 
Mr. Carlson, Carrier Corp., spoke on Air Conditioning Homes. 
L. F. Jackson, The Linde Air Products C.o, spoke on Industrial 
Pipe Welding. Attendance 

February 25, 1937. Joint meeting with the Air Conditioning 
Bureau, National Producers Council Club, A.S.R.E., A.J.M.M.E., 
and Boston Oil Burner Association. Supper and meeting at 
Boston Chamber of Commerce. Speaker—W. H. Carrier, who 
after a brief talk on air conditioning mines, showed some de- 
lightful travel pictures from South Africa and New Zealand. 
Over 300 members and guests attended the meeting. 


70 members and guests. 


March 19, 1937. The March meeting was observed as Ladies’ 
Night with supper, entertainment and speakers, at Walker Me- 
morial. Enthusiastic support was given to this meeting by about 
50 members and guests. 

April 20, 1937. 
3ruce Hayter, chief engineer, Institute of Thermal Research, 


Supper and meeting at Walker Memorial. 


American Radiator Co., presented a paper on Performance Char 
acteristics of Oil Burners in Relation to Boiler Characteristics. 
J. S. Parkinson, acoustical engineer, Johns-Manville, spoke on 
Sound Control in Air Conditioning. 

May 18, 1937. Meeting at the Harvard School of Public 
Health. B. P. Fonda, air conditioning engineer, Bryant Heater 
Co., spoke on Adsorption Dehumidification Systems. W. N. 
Witheridge, instructor, Harvard School of Public Health, spoke 
on Ozone in Ventilation. Attendance—40., 

June 24-26, 1937. Massachusetts Chapter was host to the 
A.S.H.V.E. for its Semi-Annual Meeting at the New Ocean 
House, Swampscott. 


William F. Gilling 

Members of the Massachusetts Chapter and friends of William 
F. Gilling were saddened to learn of his sudden death at his home 
in Wellesley Hills on September 23. 

Mr. Gilling was born in Chelsea, Mass., on December 13, 
1862, and he had been engaged in the heating industry since 1879 
when he was associated with the Magee Furnace Co. For four 
years he was manager for LeBosquet Bros., manufacturers of 
low pressure heating apparatus, and from 1897 to 1901 he was 
engineer and salesman for the American Boiler Co., Pierce, But- 
ler & Pierce Manufacturing Co. From 1901 he had been asso- 
ciated with the American Radiator Co. as engineer and assistant 
manager of the Boston branch. 

Mr. Gilling joined the AMERICAN Society oF HEATING AND 
VENTILATING ENGINEERS in 1919 and was made a Life Member 
by action of the Council in 1934. He maintained an active inter 
est in the activities of the Massachusetts Chapter. 

He was a member of Star of Bethlehem Lodge, A. F. & A. M.., 
Shekinah Royal Arch Chapter and Palestine Commandery, K. T. 
He was also a member of the Massachusetts Republican Club, 
the Boston City Club and the Wellesley Country Club. 

Mr. Gilling leaves his wife, Mrs. Lillian Reed Gilling, to whom 
the Officers and Council have expressed their sincere sympathy, 
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New Laboratory Dedicated 


Leaders in science and industry came from various parts of 
the United States to attend an all day program at the Newark, 
Ohio, plant of the Owens-Illinois Glass Co. on October 20 when 
the new industrial and research laboratory was formally opened 
and dedicated by Dr. A. C. Willard, president of the University 
of Illinois. 

In his address, Dr. Willard pointed out that the new building 
is to be devoted to scientific research in the new and fascinating 
field of glass fibre production and utilization and represents an 
important occasion in the history of glass technology. In the 
modern world of today he stated, glass serves mankind in a 
thousand ways. He asked the audience to imagine a glass free 
world and said that to remove glass from our daily life would 
stop scientific research and experimental study in chemistry, 
physics and astronomy; it would also paralyze the profession of 
medicine, as well as all science and commerce. The new labora- 
tory was conceived and erected to make textiles from glass fibres 
which he said was a daring adventure in the widening field of 
glass technology. 

In concluding his address Dr. Willard stated that this new 
laboratory and its staff of scientists, engineers and technicians 
are embarking on a great adventure, they are about to cross a 
new frontier in our technological advance through research. 

Following a breakfast at Granville Inn., the guests were con- 
ducted to the Newark plant of the Owens-Illinois Glass Co. 
where the laboratory was inspected and following the dedication 
ceremonies the manufacturing facilities were viewed on a tour of 
inspection of the factory. 

Pres. W. E. Levis greeted the guests and a short history of 
the glass fibre industry was given by Games Slayter, Research 
Director. Luncheon was served at the Granville Inn and a 
special feature was the table service and decorations, all of which 
were made of glass. 

During the inspection trips guides explained the two methods 
of making glass fibre known as the continuous filament and the 
staple fibre method. In both processes, glass marbles are fed 
into electrically heated furnaces and the molten glass enters a 
V-shape bushing and is drawn downward by gravity in the con- 
tinuous process, emerging through tiny holes in the bushing as 
shiny fibres which are combined to make a thread-like strand 
that can be wound upon spools and then transferred to machines 
for fabrication. In the staple process, the molten glass is forced 
down through tiny holes in the bushing by steam at high pressure 
and the fibres are taken from a revolving drum to be wound on 
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spools for later fabrication. Samples of cloth, tape, yarn and 
thread were shown. 

In the main factory, visitors watched the production of air 
filters, insulating materials for building and industrial purposes 
and during the inspection tour of the laboratory building ob- 
served the numerous applications of glass block in this new 


windowless air-conditioned building. 


Death of Frank B. Howell 


Frank B. Howell, who served the heating industry for more 
than 40 years while employed in various capacities in the Amer- 
ican Radiator Company, died Sunday, October 10, 1937, in the 
Lenox Hill Hospital in New York. He was 74 years old, hav- 
ing been born in Yonkers, N. Y., in 1863. 

Mr. Howell was connected with the Richmond Stove Com- 
pany before joining the American Radiator Company in 1895 
in the New York office. From that time until 1905 he served 
successively as manager of the Buffalo branch, assistant man- 
ager of the Michigan plant in Detroit, and manager of the Bond 
plant in Buffalo. In February, 1905, he was made superintendent 
of the eastern branches of the company with headquarters in 
New York and served in that capacity until 1907, when he was 
made assistant general manager of sales with offices in Chicago. 
He was made head of the Institute of Thermal Research in 
1913, which was at that time located in Buffalo, and in 1928 
was transferred to the executive branch of the company and 
since that time he served in various capacities until his death. 

Mr. Howell was a member of the American Society of 
Mechanical Engineers, serving on the Boiler Code Committee 
and acting as chairman of the Sub-Committee on Heating Boilers 
until the time of his death, He became a member of the 
AMERICAN Society OF HEATING AND VENTILATING ENGINEERS 
in 1920 and recently was voted Life Membership in the Society. 
He was a member of the American Gas Association, a member 
of the Engineers’ Club of New York, and served on the Com- 
mittee on Heat Transmission of the National Research Council. 

For the A.S.H.V.E. he was active on many technical com- 
mittees, served as a member of the Committee on Research, con- 
tributed to THe Guine, the Code of Minimum Requirements for 
Heating and Ventilating of Buildings, and the Transactions of 
the Society. 

He is survived by his wife, Mrs. Anne Suhler Howell, one 
brother, Joseph Howell of Salt Lake City, one sister, Mrs. 
Lenor Povey of Camden, N. J., a niece, Mrs. Jessie L. Roe, 
and a nephew, Edwin H. Stickney, both of New York. 

The Officers and Council offer their sincerest sympathy to his 
family and regret the loss of an active, able and valued member 
of the Society who devoted his life to the development of the 
heating industry on which he left a deep and lasting mark 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNaL of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
80 applications for membership have been received and the names of these men and their sponsors are published in the following list. 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 












Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by November 15, 1937, these candidates will be balloted upon by the Council. Those 
elected to membership will be notified by the Secretary immedia tely after election. 


CANDIDATES 
AmMerMAN, A. S., Jr., Sales Engr., Aerofin Corp., Chicago, III. 


Anverson, J. W., Br. Engr., Sidles Co., Airtemp Div., Omaha, 
Nebr. 
Armisteap, W. C., Sales Engr., Nashville, Tenn. 


Banks, J. B., Br. Mgr., Minneapolis-Honeywell Reg. Co., Mil- 
waukee, Wis. 

Banner, F. L. D., Br. Mer., Minneapolis-Honeywell Reg. Co., 
Omaha, Nebr. 

BecuTot, J. J., Jos. E. Seagram & Sons, Inc., Lawrenceburg, Ind. 


Biturncstey, O. F., 2nd, Airtemp Air Cond. Engr., Palmer Mfg. 
Corp., Phoenix, Ariz. 
Bopven, W. F., Br. Mer., Modine Mfg. Co., Racine, Wis. 


Brrerty, Keprer, Air Cond. Engr., Public Service Corp., Denver, 
Colo. 
Corr, C. B., Ch. Engr., General Air Cond. Co., Atlanta, Ga. 


Cone, W. E., Air Cond. Engr., Shook & Fletcher Supply Co., 


Birmingham, Ala. 
Cooper, D. S., Air Cond. Engr., Air Cond. Co., Houston, Texas 


Curry, R. F., Student, Ranken School of Mech. Trades, St. Louis, 
Bing E. H.. Dist. Chief Engr., Carrier Corp., Philadelphia, Pa. 
Darwinc, J. K., Engr., Sidles Co., Airtemp Div., Lincoln, Nebr. 
Davis, K. T., Engr., L. J. Mueller Furnace Co., Milwaukee, Wis. 
Der, L. H., Engr., Carrier Corp., Syracuse, N. Y. 

Dexter, FE. R., Jr., Engr., Sidles Co., Airtemp Div., Lincoln, Nebr. 
Dickson, R. W., Jr., Sales Engr., American Blower Corp., Pitts- 

burgh, Pa. 
Driscott, M. G., Vice Pres., Bryant Equip. Co., Inc., Atlanta, Ga. 


Droprers, C. J., Sales Supervisor, Home Insulation Co. of St. 
Louis, St. Louis, Mo. 
Eare, F. E. Sales Engr. Stratford Conn. 


Garpner, C. R., Vice Pres., Martyn Bros., Inc., Dallas, Texas 

Gort, W. A. Sales Engr., Standard Furnace Supply Co., Omaha, 
Nebr. —_ 

Harsauen, J. W., Supt., Kupferle-Hicks Htg. Co., St. Louis, Mo. 


Hays, C. A., Mfrs. Agent, Fitzgibbons Boiler Co., Milwaukee, 
Wis, 
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Pe 
This gives the value of — for which the value of W, the flow, is a 


1 
maximum, The dotted curve of Fig. 3 was plotted from [2]. 
Referring to [1] above, when the pipe is long, the value of 


2 Py; 
— loge — 
N Pe 


becomes negligibly small and [1] reduces to 


P2 : 1} — Ps . 

N ome one 

Py Py 
P2 1 


Pp, VNFT 
But when N is greater than 100, this formula may be written as fol- 
lows with only a negligible error: 


Pe 1 


VN 


November, 1937 


The symbol Pe for the critical pressure has been written for Poe. 
The value of the maximum discharge Wm is found by substituting [1] 
of this appendix into [1] of Appendix 4, which yields: 


This is Formula 15 of the text. It is interesting to note that if both 


V; 

sides of [4] are multiplied by (4) ana making use of the isothermal 
A 

relationship, P,; V; = Pe Ve, and WV UA, that [3] reduces to 


/=VaoPeVe 


In other words, the maximum velocity of the gas is equal to the velocity 
with which a pressure wave could be propagated isothermally through the 
fluid when it is at the critical pressure. 





Refutes Idea That Air Conditioning Will Cause Water Shortage 


Probable Water Consumption for Air Conditioning 


Less Than One Per Cent of Total, Says Engineer 


- gptesedlcmien out that a typographical error in a re- 
cent government report concerning the effect of air 
conditioning equipment on urban water supply had led 
to widespread misunderstanding on the part of the public 
and many city officials, R. S. Thurston’ declares that the 
probable water consumption for air conditioning is less 
than one per cent of the nation’s total water consump- 
tion. 

The report was prepared by the marketing research 
division of the Bureau of Foreign and Domestic Com- 
merce, and was intended to furnish purely statistical 
data on water supply and disposal facilities of urban 
areas in the United States having a population of 100,000 
or more. On the basis of the findings, air conditioning 
manufacturers presumably could avoid concentrating 
sales efforts in sections where water supply was barely 
adequate to meet current demand. 

The mistake that precipitated the misunderstanding 
occurred when the report quoted General Electric engi- 
neers as saying that one horsepower of air conditioning, 
using water at 75 F temperature, would consume ap- 
proximately 100 gallons of water per minute. The word 
should have been “hour,”’ according to Mr. Thurston.* 

N. H. Engle, acting director of the Bureau of Foreign 
and Domestic Commerce, has admitted the error, adding 
further that on this basis the present water-using air 

‘Engineer, General Electric Co. 

“The figure quoted in the report for the amount of water consumption 
for air conditioning was questioned by HeatinG, Pieinc anp Arr Conpt- 
TIONING as soon as it was issued. However, as our review (pp. 480-483, 
August, 1987) was confined to a discussion of available water facilities of 
various cities and reproduction of water and air temperatures from the 


report, and not to the water requirements of air conditioning plants, men- 
tion was neglected of the obvious discrepancy.—EpirTor. 


conditioning equipment of the country, running on a 
12-month-24-hour-day basis, has a potential gross water 
demand of more than 151 billion gallons annually, in- 
stead of the 700 billion gallons previously reported. 

“As a matter of fact,” Mr. Thurston points out, “no 
air conditioning system operates on a 12-month-24-hour- 
day basis. Typical operating periods for systems using 
water for condensing cooling run from 500 to 1200 hours 
per year, the average being more nearly 750 hours. If 
40 per cent of all installations use local water supplies, 
and if an average rate of 100 gallons per horsepower 
per hour is accepted, the total of all installations in the 
United States at the end of 1936 would have been con- 
suming approximately 13 billions of gallons instead of 
151 billions, or the 700 billions previously reported. It 
would seem that the probable water consumption for air 
conditioning is less than one per cent of the total con- 
sumption.” 

Mr. Thurston stated that in isolated cases there is a 
definite restriction on the use of water for air condition- 
ing, either because of limited supply or limited sewerage 
facilities, but that these conditions have long been recog- 
nized. Wherever such a condition exists, it has been 
general practice to include in the system a water conserv- 
ing device, such as a cooling tower or evaporative con- 
denser. Even in communities where there are no such 
limitations, he adds, such devices are often included as 
a matter of economics, because for installations of a cer- 
tain size it is often less expensive to amortize the addt- 
tional investment than to pay water bills over a period 0! 
years. 
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FRACTIONAL H. P. MOTORS 
Gor Every Purpose 


There is a Century Fractional Horse 
Power Motor of the type best suited to 


drive every kind of appliance and tool. 


SINGLE PHASE 


DOMESTIC USE 
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r , 
| POLYPHASE + + DIRECT CURRENT 
= INDUSTRIAL *© * © COMMERCIAL 


1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in All Principal Cities 


Cie © 600 HORSE POWER 
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Booklets. Reports and Papers 


Air Conditioning Society of San Francisco 
Adopts Standards for Air Conditioning 


The Air Conditioning Society of San Francisco has recently 
adopted the “California Standards of Air Conditioning for Hu- 
man Comfort,” the compilation of which was the work of a com- 
mittee over a period of eight months, during which nearly 30 
meetings were held. C. C. Hardy was chairman of the standard- 
ization committee and the other members were: Summer—H. L. 
Lincoln, chairman, Frank Jordan, Frank Hook, and W. W. Sand 
holt. Winter—Dr. B. M. Woods, chairman, H. D. Eddy, J. A. 
Hill, and W. W. Cockins. 
from members of the Air Conditioning Society. 

These suggested standards are to be construed as defining rec- 


Copies of the standards are available 


ommended minimum practice that may be considered as air con- 
ditioning, says the committee. They should not be uséd to 
hinder progress nor to prevent the use of other specifications 
where such are economically justified. Where installations are 
made below these minimum requirements, they should be called 
by some other name.than “air conditioning.” 

The standards are based mainly on the Guide of the American 
Society of Heating and Ventilating Engineers, 1937 edition; the 
Refrigerating Data Book of the American Society of Refrigerat- 
ing Engineers, 1937-38 edition; the Interim Code of Application 
Engineering Standards of the Air Conditioning Manufacturers’ 
Association; the Cede for Warm Air Heating; and the Chicago 
Standards for Comfort Air Conditioning, all adapted to meet the 
particular conditions existing in California in the hope that 
specifications prepared for air conditioning installations may be 
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better understood; that the equipment offered to meet these 
specifications be more uniform; and that the performance of 
that equipment is consistent with the ideas of those issuing the 
specifications. 

Following a section on definitions of terms used in air con- 
ditioning, which is not quoted here, the standards are as follows: 

Section 1. Scope—These standards are intended to summar- 
ize existing good practice in the design of air conditioning appa- 
ratus for human comfort in California in winter as well as in 
summer. 

SEcTION 2. DesiGN CoeEFFICIENTS FOR HEAT TRANSFER 
3UILDING CONSTRUCTION AND FOR Heart 
GAINS FROM PEOPLE oR ApPLIANCES-—Shall conform to the stand- 


THROUGH VARIOUS 


ards recommended by the current issue of the Guide. 

SEcTION 3. MINIMUM STANDARDS FOR CooLING APPARATUS— 
The necessary cooling may be provided by refrigerating ma- 
chinery, evaporative cooling, cold well water, water cooled by ice, 
or a combination of these, to suit the preference of the owner, 
and shall not be called air conditioning unless the performance 
of the system installed complies with these standards. 

Refrigeration apparatus shall conform to the current issue 
of the Refrigerating Data Book. For the purpose of these 
standards the rating of refrigeration apparatus shall be based 
on an evaporative temperature of 40 F, and a condensing tem- 
perature of 86 F. 

When refrigeration is supplied by melting ice, the rating will 
be based on the melting of 83 Ib of ice an hour to deliver 1 ton 
of refrigeration. 
capacity of 
such systems shall be determined on the basis that 1 ton of 


Where cold water is the refrigerant, the rated 
refrigeration is delivered when 5 gpm of water are circulated 
through the system and the temperature is raised 5 F. However, 
unless provision is made to control both the temperature and the 


No. 1 of a Series of Curtis Advanced Engineering Features. 


TIMKEN TAPERED 
ROLLER MAIN BEARINGS 


Increase efficiency — thermal and mechanical 
due to less friction. 


Take end thrust due to crankcase and seal spring 
pressure. 


Insure longer life. 


Provide for adjustment when needed (at such time 
plain bearings need replacement). 


Yes, they are more ex- 
pensive (but not to you). 
This is just one example 
of the engineering orig- 
inality and extra value 
incorporated in Curtis 
Condensing Units that 
contributes so much to 
their dependable, care- 
free performance. 


CURTIS 


**Builders of Condensing Units Since 


CURTIS REFRIGERATING MACHINE CO. 


¥ We © ©) 6) ae (OF 


Represented in Canada by 
Canadian Curtis Refrigeration Co., Ltd. 


1950 KIENL EN AVE NUE 20 George St., Hamilton, Ont., Can. 
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RADIO—Sixty-four Taylor Recording Control- in 14° 
lers provide individual temperature control {or 
National Lroadca-ting Company's studios and 
offices, maintaining desired air conditions with- 


LUMBER-DRYING KILN—Fulscope Wet-and-Dry-Bulb Re 
cording-Controlling Hygrometer controls heat and moisture, 
prevents overheating and steaming. Chart record gives tempera- 
ture, humidity and drying time. Exact control cuts steam cost. 


F. These instruments control and record 
the temperature of 23,000,000 cubic feet of air 
per hour, providing a complete change of air 
every eight minutes. 
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SIMPLE COOLING OR 
COMPLETE 
AIR CONDITIONING 


Wherever you manufacture weather for Products 
or People, rely on Taylor Control of Tempera- 


DEPARTMENT STORE — Fulscope Controllers regulate brine 
and cold water supply. Reset Controller on every floor holds 
indoor temperature at predetermined point in relation to out- 
door atmosphere for maximum summer comfort. 


ture and Humidity for more efficient operation 


N INDUSTRIAL PLANTS or commercial 

buildings—wherever air conditioning is needed 
today—Taylor Control is an important factor in 
creating ideal indoor weather conditions. Backed 
by long experience and thorough knowledge of 
instrument application, Taylor Engineers are well 
equipped to design complete systems of coordi- 
nated temperature and humidity control for 
every type of air conditioning installation. 

For complete information on Taylor Control in 
Air Conditioning and for the special catalog of 
Taylor Instruments for air conditioning, heating 
and ventilating systems, ask a Taylor Represen- 
tative. Or write direct to Taylor Instrument 
Companies, Rochester, N. Y. Plant also in 
Toronto, Canada. Manufacturers in Great 
Britain—Short & Mason, Ltd., London, England. 


“Taylor 











NEW YORK SKYSCRAPER — Central instru- 
ment on panel is Taylor Fulscope Dubl-Duty 
Recording Controller. Automatically controls 
and Records both wet- and dry-bulb tempera- 
tures. Resets the Reset Fulscope Controllers (on 
either side) in accordance with variations in 





outside atmosphere. Control points of Reset 
Controllers are automatically adjusted to main- 
tain comfortable indoor weather in proper rela- 
tion to outdoor temperature and humidity. 
Savings in steam with this control system paid 
for the Taylor Instruments in one winter. 


indicating + Recording - Controlling 


TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 
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humidity to within the comfort zone, the system shall not be 
designated as air conditioning but may be called comfort cooling. 

When, in a cooling system, 5 tons of refrigeration is added to 
5 tons of water cooling, the combined system may be rated as a 
10 ton air conditioning apparatus. 

Section 4. Minrmum DesiGn TEMPERATURES AND HUMIDITIES 
ror Comrort Heatrnc—Outside design temperature shall be no 
higher than five degrees above the minimum reported temperature 
set forth by the various government weather stations in the re- 
spective towns-under consideration. Inside temperature shall be 
seventy degrees Fahrenheit. The humidifying apparatus shall be 
designed to furnish a maximum relative humidity as given below 
corresponding to the following outside temperatures : 


Maximum allowable relative humidity in per cent in 
rcom at which frost or condensation appears on win- 
dow panes (based on 69 F room temperature). 


Outdoor Air Double Sash Double Glazed Single 
Temp. F 1% in. Air Space ¥% in. Air Space Glazed 
10 45 32 
20 53 40 
80 60 48 
40 68 58 


Section 5. Minimum DesiGN TEMPERATURES AND HumIp- 
ITIES FOR Coo_tnc—This involves the controlling of both tem- 
perature and humidity under contrasting conditions of “normal” 
climate as existing in Chicago or Los Angeles and a dry climate 
as existing in Fresno or Phoenix. Apparatus that will serve in 
one location and meet the standard requirements for air condi- 
tioning may not satisfy these requirements in the other. 

The Guide gives the following table indicating room conditions 


that a majority of people find comfortable: 
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Normal Climate 
(Constant Dew Point 57) 
Indoor Air Conditions 
Outdoor* Effec. Relative 
Temp. Temp. Dry Bulb Wet Bulb Humidity 
95 73 80 44% 
82 33% 
90 72 7 47% 
85 71 76% 50% 
80 70 75 63% 52% 
The Guide also points out that this may be appreciably modi- 
fied, provided the effective temperature is not changed. This 
is another way of saying that as the room temperature is in- 
creased, the relative humidity must be reduced. As the table 
does not provide for outside temperatures in excess of 95 F, it 
falls short of the summer conditions prevailing in the California 
Valleys. Experience shows that for the hot dry climate existing 
there it is necessary to take advantage of the suggestion of modi- 
fying the room conditions, provided appropriate effective tem- 
peratures are maintained. For such hot dry climates observations 
indicate the following conditions to satisfy a majority of occu- 
pants in air conditioned rooms. For each effective temperature 
two indoor dry bulb temperatures and appropriate relative hu- 
midities are given. 
Indoor Air Conditions 
Outdoor* Effec. Relative 
Temp. Temp. Dry Bulb Wet Bulb Humidity 
105 75 83 66 40% 
86 63 25% 
100 814% 65% 42% 
62% 27% 
95 ‘ 80 65 44% 
82 62 30% 
SecTION 6. INFILTRATION AND LEAKAGE—Design capacity to 
care for infiltration of air from outside shall be provided in all 


*Outside design temperature selected should be that recorded at least 
ten times during a hot summer. 





NEW 


KIND OF FILTER 


for Air Conditioning 
MAKE IT A PLUS FEATURE ON YOUR EQUIPMENT 


Vv" ANGLES Yer are the points to look for in 


GET ALL 


There is one of these efficient Arco 


THE DIRT! 


2. TACKY WALLS BUILD 
DUST CATCHING 
CAPACITY 


. CENTRAL STORAGE 
SPACE HOLDS 
EXTRA DUST 


the filters you use on your equip- 
ment. 1. ““V’’ angle construction 
which makes the air change direction 
quickly and scrubs it clean. 2. Side 
walls with a sticky coating that catches 
dirt and increases efficiency with use. 
3. A space between the two wafers 
which acts as an added storage space 
for the dust that is collected. 


Air Filters for every kind of air con- 
ditioning equipment. They are light, 
odorless, inexpensive, and won't drip 
oil even at 180 degrees F. No dry 
dust can pass through into the air 
stream. They assure greater satisfac- 
tion for your customers, more im- 
pressive selling points for you. Write 
today for complete details. 


INDUSTRIAL DIVISION 


AMERICAN RADIATOR GOMPANY 





pivisiow oF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 





40 West 40th Street, New York, N. Y. 


Nico 7- FIs 
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HE PRIDES HIMSELF 
ON WORK AND SERVICE 


» 
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-but, Plumber, what of the Pie? 


Good first-class work and unfailing service earn the respect of customers — 


















build business— insure profits in the future. e But, Mr. Plumber, have you 
ever considered going a step further toward establishing sound business by 
giving better piping to your customers at no extra cost —and by using pipe 
that helps to strengthen the profit side of your ledger? e Many plumbers 
are doing just that with Fretz-Moon Pipe—the modern steel pipe made by 
the exclusive “continuous process” that eliminates all guess work from pipe 
making. Fretz-Moon Pipe is exceptionally uniform — sound in weld; 
clean and free from scale inside and outside; highly ductile, without hard or 
“burnt” spots; easy to bend without flattening; easy to cut and thread 
...and it comes to you with accurate, sharp threads on pipe and in coup- 
lings. The galvanized surface will not scale at bends. e Why not investigate 
this better steel pipe?... Ask your jobber... or write us for the full story. 





Jobbers all over the country stock 
Fretz-Moon Steel Pipe in steel or 
rust-resisting copper- bearing steel 


—black or galvanized. If your 

jobber does not carry it—write us. F h f T Z . M 0 0 Wy T U 5 t C 0 | C 
® 5 . 

BUTLER* PENNA. 

















TRY FRETZ-MOON PIPE AND RHOW THE BSP’ Cees 
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HOTEL PLANKINTON 
Milwaukee, Wis. 


PLANKINTON 
COFFEE SHOP 


VILTER "FREON" 
COMPRESSOR UNIT 


HOSTELRY 














VILTER 


Equipment 


by 
VILTER.. a 


WORK 





Tribute to Vilter's seventy-year reputation 








for efficient Refrigeration and Air Condition- 
ing, the Plankinton House installation adds 
another famous name to a long list of 
satisfactory Air Conditioning jobs, by Vilter. 


Long experience in the “Modern” Air 
Conditioning Industry, — experience that 
cannot help but indicate leadership in an 
industry demanding the finest of engineering, 
the best of mechanical efficiency, economy, 
and dependability. Every Vilter installation 
testifies to that leadership, confirmed not 
only by the owner but also by the men 











P——* 


@eeeee 








responsible for the maintenance and operation of each installation. 


Profitable Air Conditioning and Refrigeration depends upon 
the ideal combination of Engineering Experience and Mechanical 
Dependability. 
this Ideal expressed in all Vilter Equipment. Write for details on 


Refrigeration Engineers everywhere can vouch for 


recent Vilter Installations. 


WitLT er 


Manufacturing Company 
£148 Sauth Dies Street 
Milwaukee Wistcumsin 








systems in accordance with the latest issue of the Guide. 

SecTION 7. Design Loap CaLcuLATIONs—Quotations shall in 
clude a statement of the load calculations upon which any pro 
posal is based. 

(a) For winter air conditioning shall include allowances fo) 

heat loss through: 

(1) Physical barriers such as walls, doors, windows, ceil 
ings, floors, etc. 

(2) Infiltration. 

(3) Outside air for ventilation by mechanical means. 

(b) For summer air conditioning shall include appropriate al 

lowances for heat gain into the occupied zone through: 

(1) Physical barriers such as walls, doors, windows, ceil 
ings, floors, etc. 

(2) Infiltration. 

(3) Outside air for ventilation by mechanical means. 

(4) Sun heat. 

(5) Heat and moisture from occupants. 

(6) Heat and moisture from appliances, illumination, com- 
bustion, etc. 

The basis of all of these allowances shall conform with th« 
coefficients in the current issue of the Guide, except where these 
standards give other specific requirements. 

Section 8. DesiGN ALLOWANCE FOR SHADING FROM SUNSHINI 

-Shall be made only when the plans and specifications show 
specifically such allowances, and when they give assurance that 
the owner is cognizant of the reduction in capacity on this ac- 
count. 

Section 9. Design Atk Quantity—If the heat is to be con- 
veyed into the room or out of the room by the air, either when 
heating or when cooling, the quantity and temperature and mois- 
ture condition of the air must be such as assuredly will accomplish 
the work. 

In addition, air conditioning shall provide for an introduction 
of at least 10 cfm of outside air per occupant. For restaurants, 
beauty parlors, rooms used for heavy smoking, and other rooms 
with special sources of contamination, this shall be increased to a 
minimum of 15 cfm per occupant. It is strongly recommended 
that the air delivery shall be not less than 30 cfm per person in 
the conditioned room. However, the velocity of the air 36 in. 
above the floor shall not exceed 50 feet per minute. 

Section 10. Design Duct Capacitry—Provision may be made 
in the duct design for recirculation of the full capacity of the 
fan for economical heating or cooling prior to occupancy. In 
some localities it is desirable to have the inlets, outlets and ducts 
arranged to draw the full capacity of the fan from outside of the 
building in order to take advantage of naturally satisfactory out 
side conditions. 

SECTION 11. 

(a) There shall be no mechanically produced air velocity within 


Design Air Distrisution—Shall be such that 
the occupied zone exceeding 50 feet per minute. However, this 
will not prevent the use of deflectors, diffusing grilles, nozzles, 
and the like with comparatively high velocity air currents above 
the occupied zone. 

(b) The difference between the temperature of air currents 
in the occupied zone and the average temperature of the occupied 
zone shall not be greater than as shown below for the various ai 
current velocities. 

Air Current Velocity Temperature Difference 
Temperatures must not be taker 
nearer than 5 ft from the floor or 

inlet register 
Feet Per Minute Average T Minus Current 7 
40 and over 2 
Less than 40 3 

(c) The temperature shall not vary more than 2 F at the sam« 
level within the occupied zone. 

(d) Each branch of a duct system shall be provided with means 
for adjusting the air volume delivered. 

SECTION 12. REFRIGERATING APPARATUS AND REFRIGERANTS- 
All refrigerating and cooling equipment, piping, water supply anc 
drain connections, electric wiring, etc., shall be installed in a wa) 
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The Welded Steel 
* j Burnham ranges in 
*/ capacities from 1800 
to 42500 sq. ft. 








5sga8 





This is the Cast Iron Big 
Twin Burnham. Made in 
twin sections so it can be 
passed through any average 
door. “No tearing out” nec- 
essary. Used extensively for 
replacements. 





Says: 


One Is As Good 
As The Other. And Better 


(Being one of his 
Lies that's the truth) 


lf there’s one thing more than another 
that gets my goat, it’s what my grandad 
used to say wuz, one thing more than 





another. 


Now take these high and mighty fellers that only has 
steel boilers to sell, cause they don’t make no others. 
You'd think to hear ’em talk, that steel boilers would 
best do, anything from heating the baby’s milk, to warm- 
ing all outdoors. And do ’em all, such as no cast iron 
boiler could even start at doing so well. 


Then, there’s the feller who only makes cast iron, who 
makes just as much of a yapping about as how, his heats 
the baby’s milk too, and on into the night. 


To my notion—and it’s once more the Boss agrees with 
me—sorter seems there’s a place for pretty much every- 
thing. The job is to get the right one in the right place. 
There’s jobs for cast iron boilers and jobs for steel. 


Making both as we do, we ain’t no-wise prejudiced. So 
more ’an likely, when we recommend one 
or the other, it’s because it’s the 


best one to recommend. habe 
( | 


BurRNHAM BOILER CORPORATION 


Manufacturers of Heating Equipment Since 1873 
Irvington, New York - Zanesville, Ohio 
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ROFIN 


Heat Exchange 
Surface 


Aerofin Continuous 
Tube W ater Coil 


Direct Expansion 
Unit with 
Centrifugal Header 





SPVASASLSASLALALALAAS 


Cleanable 
Tube Unit with 
Removable Header 








Universal Acrofin 
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Aerofin Direct 
Flexitube Aerofin Expansion Unit 

















OFFERS EVERYTHING 
For Heating & Cooling 


There is 50,000,000 feet of experi- 
ence in back of Aerofin heating and 
cooling surface. 





For more than 15 years Aerofin en- 
gineers have been designing and build- 
ing a heat exchange surface which is 
the standard of comparison by which 
all equipment of this nature is judged. 


Is it any wonder, therefore, that ar- 
chitects, engineers and contractors 
almost invariably select Aerofin sur- 
face to solve their problems? 


This vast experience makes Aerofin 
the dependable choice of the leaders in 
the Air Conditioning, Heating and 
Ventilating fields. 


Investigate the merits of Aerofin 
standardized, light-weight heat ex- 
change surface on your next problem. 




















Send for descriptive literature today 








Aerorin CorPoRATION 


41 SOUTH GI 


SYRACUSE 


[ AEROFIN 
is sold only by 
Manufacturers 
of Nationally 











Fan System 
Apparatus. 


Lint upon Request 


STREET 
Y 
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to meet the requirements of the various state and city laws and 
ordinances. Particularly, the designer and contractor should as- 
certain conditions under which the installation is to be made. 
Pending confirmation of particular rulings, the following should 
be assumed: 

(a) Condenser cooling water obtained from wells—68 F; from 
cooling towers—75 F. 

(b) Should an inflammable, irritant or toxic refrigerant be 
used, there should be a receiver of sufficient capacity to contain 
the entire operating charge, provided with valve and facilities for 
storing all of the refrigerant in the receiver. 

Should any portion of the apparatus be used for both heating 
and cooling during the same season, provision shall be made to 
protect the evaporator from temperatures that will develop a 
greater pressure than it is designed to carry. 

(c) Evaporators, condensers and expansion valves shall be in- 
stalled with sufficient stop valves and proper fittings to permit 
servicing or quick removal of operating parts without exposing 
occupants to refrigerant gases. 

(d) All apparatus shall be made of sound material suitable 
for the work and amply strong to withstand the conditions to 
which they will be exposed. Installations shall be made in a 
workmanlike manner and all equipment and connection piping 
firmly secured in place. 

SEcTION 13. Heat TRANSFER AppARATUS—(a) All convectors 
where condensation might occur when cooling shall have drain 
pans with tubing running to a drip with air break above a trapped 
sewer connection or its equivalent. 

(b) No fixed spray humidifier or spray dehumidifier shall be 
installed above the basement of a building unless there shall have 
been installed under it a water-tight pan graded to a drain so that 
in case of leakage or overflow there shall be no danger of water 
damage to the rooms under the apparatus. 

(c) Eliminator plates shall be provided for spray humidifiers or 
for spray dehumidifiers and shall be made of some durable ma- 
terial and so designed as to be easily replaceable. 

Office of the SEcTION 14. Norse Controt—Noise resulting from the opera- 

American Airlines, Inc. tion of an air conditioning system should not exceed the loudness 
Rockefeller Plaza, New York level of the noise in the room when the normal activities in the 
Engineer Contractors occupied space are in progress and no part of the air conditioning 


Clyde R. Place, Esq. Messrs. Baker, Smith & Co. ; : 
New York New York system is operating. 


ANEMOSTAT HIGH VELOCITY AIR DIFFUSER Section 15. Arr Fitters—Devices installed in a system for 


The Anemostat is an accepted scientific achievement. It has solved major the removal of suspended matter or particles causing odors shall 
problems of the Air Conditioning Industry by reducing the speed of air flow have a capacity of dust arrestment of at least 75 per cent when 
to such an extent that it is no longer perceptible as a draft. The Anemostat s - e . 3 . 
mixes room air with conditioned air within the device, thus the predetermined tested in accordance with the standards of rating contained in 
room temperature is established considerably above the breathing level. The he Guide 
Anemostat permits greater temperature differentials, smaller ducts, smaller the Guide. 
plants, lower installation and operating costs. The Anemostat can be applied Air filters shall be easily accessible for inspection and remov- 
to existing systems as well as to new installations. ; % a c E 
ing without danger of spilling dust into any duct intake when 
Travelers and the employees of the American Airlines, Inc. can discuss ine hatter: : wile 
travel plans in perfect comfort in the air conditioned passenger office of the substitution 1s made. 
ee on Ce Se ce ae ee Section 16. INsuLation—In air conditioning work in which 
sensation of draft. ; 2 ‘ : y 
; refrigeration is employed, all chilled surfaces exposed to tem- 
Installation Data: Ra : > x 
Length of Room —22’ peratures and humidities which deposit dew shall be insulated 
Width of Room —2Y . ae pee De es | omdenseti hall no 
Height of Ceiling —21’ at least to such an extent that no condensation shall gather out- 
Velocity in Anemostat neck —% fom side of the insulation 
Temperature Differential bas ‘ ‘ ‘ , va 
Volume of air distributed through Anemostat—1200 cfm SecTION 17. GUARANTEES—Specifications shall state the con- 
Neck diameter of Anemostat —14’ a . ; ons 
ditions under which air conditioning systems are to operate to 


Diameter of largest cone —35” 
aa : produce the required results. When guarantees of performance 
The center of the ceiling is vaulted. The Anemostat is set in the center , a . - 
of the vaulted section. Light members are concealed behind a vertical ring are required, the specifications shall state the conditions to be 


ph ~ yh Bh. SF wae Gla ha eo maintained, which shall be of such a nature that they frequently 
splendid and unusual indirect lighting effect. recur and may be accurately measured. The tests of the apparatus 
“No Air Conditioning System is better than its shall be limited to the capacities and conditions that have been 
Air Distribution” | called for. In addition to performance guarantees, manufactur- 


ers’ guarantees on the mechanical equipment shall be passed on 


| to the customer. 
ANE MOS TA I ‘e@) 4 Pp. SeEcTION 18. GENERAL RECOMMENDATIONS—If a proposed in- 


stallation differs from the provisions of these standards, the par- 
of AMER ICA ticulars in which the design departs shall be stated in the speci- 
fications and proposal. No provision of these standards shall be 
construed to conflict with the requirements of any local, state or 
10 East 39th Street New York, N. Y. other governmental building or regulatory acts. 
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for Air Conditioning Ducts... 





CAREYCEL not only keeps in the warm 
air in winter, but it also prevents the cold 
air from getting out in summer. It com- 
bines the low heat transmission of organic 
structures, such as cork or hair, with the 
fireproof qualities of Asbestos. Made in 
convenient size sheets, it is easy to fit and 
apply. Samples and complete details 
mailed upon request—address Dept. 25. 


Illustration shows 
smallness of air 
spaces in Careycel 
as compared with 
ordinary air-cell. 
This is the princi- 
pal reason for the 
higher efficiency 
of Careycel, and is 
made possible by 
the exclusive Carey 
process of “celliz- 
ing” the asbestos 
sheets. 





THE PHILIP CAREY COMPANY 


Dependable Products Since 1873 


Lockland, Cincinnati, Ohio 
BRANCHES IN PRINCIPAL CITIES 


ASBESTOS INSULATION 








aH re is the 


PERFECT Insulation 


Anderson 
Super-Silvertaps 
Give You--- 








25% MORE HEAT 











FROM THIS HEATER 


“ — 











SIMPLIFIED PIPING and 
pee eae wile), ee}): 





@ Anderson Super-Silvertop, the complete 
steam trap, offers...more heat... quicker 
heat... simplified piping. Other advan- 
tages: greater capacity, works on vacuum 
and pressure, only trap with guided bucket, 
gives fast air elimination at any pres- 
sure. Write for further details about the 
only complete steam trap. 


THE V. D. ANDERSON CO. 


1949 WEST 96TH STREET *« CLEVELAND, OHIO 
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BIG BRIDGES 


igainst 


are Protected 


EXPANSION 


OR 
TRANSFER 


SPECIALISTS 
SINCE (896° 


Pats. 
1,970,105 ; 
2,025,426 
Other Pats. 
Pending 


























FEDDERS 
UNIT HEATERS 


Expansion stresses are far more severe in Unit Heaters than in bridges 
because of wider and more sudden temperature changes. Fedders Unit 
Heaters have exclusive full-floating telescoping mountings which permit 
free movement of the heating element vertically in cabinet and also protect 
it from torsional stresses. Tubes having 3 to 1 streamline ratio and indi- 
vidual convoluted fins allow each tube to “give” laterally, thus relieving 
differential expansion stresses within the element. This also allows the 
use of curved, non-diaphragmatic headers, assuring a stable heating ele- 
ment. Fedders convoluted fins are saddled over sides of tubes, to elimi- 
nate heat expansion stresses between fin and tube, thus maintaining a 
permanent thermal bond. Accordion design of fins eliminates stresses 
between bonding points. 

Quieter operation and handsome, sturdy mono-piece cabinets make 
Fedders Unit Heaters ideal for commercial as well as industrial appli- 
cations. Write for Bulletin 572. 


FEDDPERS MANUFACTURING CO., Buffalo, N. Y. 


fir Conditioning Units—Blast Heating and Cooling Surface 


and s:0 are 
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i quipment Developments 


For your convenience in obtaining more information 
about any of this equipment, see coupon on page 154. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1937, Heatinc, Pieinc anp Aim CONDITIONING 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed. 


Prevents Sweating of Expansion Valves 


No. 1332—When_ therm- 
ostatic expansion § valves 
are so installed that they 
are exposed to room tem- 
peratures they are prone to 
frost up or sweat and the 
resulting dripping is fre- 
quently objectionable. To 
prevent this condition an 
“Anti-Sweater” for its 
thermostatic ex pansion 
valves has been developed 
by one manufacturer. 

The _ anti-sweater is 
molded of specially treated 
composition to tightly fit 
the valve body and prevent 
the possibility of air pock- 
ets. It is split on one side 
only thus making it quickly 
and easily applied—even to 
valves already _ installed. 
Grooves are molded in top 
and bottom providing a 
simple aid when attaching 
to the valve. It can be 
held in place by tying with soft wire or waxed cord.—Detroit 
Lubricator Co., 5900 Trumbull Ave., Detroit, Mich. 


Magnetic Gas Valves Announced 
No. 1333 — New mag- 
netic gas valve of the 
silent soienoid type has 
been designed particu- 
larly for applications 
where quietness, ease of 
installation and freedom 
of service are required, 
according to the maker. 
The new types will be 
offered in 3%, %, and 
44 in. sizes. 
These two wire valves 
are also included in the 
new gas regulator pack- 
ages simultaneously in- 
troduced. 
The valves are fur- 
nished only in straight through pattern with screwed ends. All 
standard models are offered at 110 volts 50 and 60 cycles. 
Minneapolis-Honeywell Regulator Co., 2701 Fourth Ave., S., 
Minneapolis, Minn. 


Improves Torch Cutting Machine 


No. 1334—Improved torch cutting machine duplicates in de- 
sign any pattern required for pipe welding jobs and does nof 
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A NEW INSTRUMENT OF EXCEPTIONAL MERIT 























THE T. T. SMOKE GUN 


Uses the same chemical that the United States Navy employs 
when laying down a smoke screen, or the air pilot who writes 
cigarette advertisements in gigantic letters of white against 
the blue background of the sky. 


Simple . . . Inexpensive . . . Harmless . . . Valuable in tracing 
air currents, determining the direction and velocity of air flow, and the general behavior of 
either warm or cold air in conditioned rooms, etc. Useful and time saving in balancing installa- 
tions. 

PRICE, in suitable carrying case with 3 refill capsules and complete instructions $4 2 50 


(One reloading capsule will produce 1000 puffs of dense white smoke.) 





E. VERNON HILL 


179 W. Washington St.—Chicago 
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For Air Conditioning 


And proves it with this array 
of fine buildings, recently [ 
Frick-equipped. 

These jobs include several 
“firsts” in Tulsa, also the 
largest air conditioning con- 
tract ever let in the South- 
west, requiring over 1000 tons 
of refrigeration. 

Get literature and prices 
now on Frick Refrigeration to 
meet your exact needs. 
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BALDOR BUILDS Setter Motors 


The NEW 
BALDOR 


‘GIMBAL CUSHIONED 
MOTOR 


It's QUIET — both electrically and me- 


chanically. Scientifically rubber mounted 
Tome (olislel-taMmalolaclilclaMmelilc MN leeh ale (Mm inl= 


utmost in Quiet Operation 
Available in both Split Phase and Con- 


denser types—large and small sizes. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - - - = = ST. LOUIS, MO, 


Sales and Service Offices in Principal Cities 


A BETTER MOTOR 
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require the use of cams, templates or special fixtures. It 
claimed by the maker that the surface it produces has the appear 
ance of a lathe tool cut. 

The cutting torch is guided by a mechanism which duplicate 
the motion of a torch held in the operator’s hand. It will cu 
pipe from 2% to 12 in., making tees, reducing tees 90 deg 
branch reducing tees 45 to 90 deg, elbows, miters, Y’s and blun 
bull plugs, as well as hole cutting. The case containing the ger 


erating mechanism is mounted on four legs which are equipped 
with flanged wheels running on a track. The pipe is centered 
in a vise and supported on roller pipe rests, if the length r« 
quires the additional support, for straight cutting for butt or te« 
welding, and the adjustable torch carrier brought in the proper 
position. If a hole is to be cut in the pipe, it is placed at right 
angles to the torch carrier, on the roller pipe rests. 

The settings of the generating mechanism are regulated by 
positioning a rotating beam or lever which operates a recipro- 
cating slide. The beams are marked to show the settings for 
the various sizes and types of cuts.—Oster Mfg. Co., 2057 E 
61st Pl., Cleveland, Ohio. 


Gas Fired Unit Heaters Redesigned 


No. 1335 — Complete 
new line of ‘“Janitrol” 
gas fired unit heaters 
comprises seven sizes 
ranging from 45,000 to 
200,000 Btu hourly input. 
The units are styled to 
meet the modern trend 
with offset front panel 


and _ rounded corners. beanaauae fi: 
Casing finish is blue ; 

LF 
Bidiiiaaag: 


crackle baked enamel and 


air louvers are aluminum. 





A new quiet style of 
fan has been adopted, and 
many design and_ con- 
struction features, here- 
tofore regarded _irrele- 
vant have been modified 
to reduce noise, the 
maker states.—Surface Combustion Corp., 2375 Dorr St., Toledo 
Ohio. 


Offers New Pump for Deep or 
Shallow Wells 


No. 1336—New vertical, close coupled motor driven centrifuga! 
pump for general service in deep or shallow wells has been de 
signed to meet the need for a small diameter, low capacity pum 
with low initial and operating costs. It is suitable for econom 
ically pumping water under either high or low pressure at 6 t 
60 gpm. 

Because of compact construction, only a small space is needed 
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| EXPANSION VALVES 
INCREASE AIR-CONDITIONING CORK | 


EFFICIENCY WITH | in Bullock’s New Air 
| Conditioning System 







A-P Expansion Valves 
shown on section of 
Air Conditioning unit 
installed by Western 
Air and Refrigeration, 
Inc., Los Angeles, Cal. 


Go to Your 
Jobber for 


5 Sead . ee i a | Y 0 u r fp, 
HEN cold lines are insulated with Novoid Cork | C 0 n t ro | © ae 


Covering, air conditioning systems operate more 
efficiently and economically. Properly installed on In the largest Air 
cold water risers and return lines, Novoid helps main- | Conditioning Instal- 
tain uniform water temperatures. Heat cannot pen- lations in the Country, as 
etrate its unique cell structure. Condensation cannot well as in the smaller ones, 
form on its moisture-proofed surface. | you'll find A-P Valves invari- 
ably specified. 





















Novoid Cork Pipe Covering and Cork Fitting Covers 
are available in a complete range of standard sizes. 
For special fittings, Novoid Fitting Covers can be | 
fabricated to order, saving erection time and the cost 
of separate fittings which may have to be cut down 

and altered on the job. Novoid Welding Ell Covers | 
(90° to 45°), are made to fit all makes of metal weld- 
ing ells—long or standard radius. Light weight, ice 
water thickness is adequate for temperatures above 


Refrigeration and Air Condi- 
tioning experts know that 
every A-P Expansion Valve 
must prove over and over 
again, before it leaves the 
factory, its leakproof con- 
struction, its accuracy under 
| extreme conditions, its de- 





Solenoid 


















35° F., and reduces weight on the line and hangers. pendability. 

Application cost is relatively low because the covers To install A-P Controls of any 
are fabricated ready to apply. For full information, kind is always definite assur- 
get in touch with our nearest branch or write Cork ance of satisfactory operation 
Import Corporation, 330 West 42nd Street, New York — a satisfied user. 

City. 






Progressive Jobbers Every- 


BRANCH OFFICES: Chicago, 400 West Madison Street; Boston, where Stock A-P Controls 
248 Boylston Street; Philadelphia, 1524 Chestnut Street. 


NOVOID CORK PIPE COVERING | 


SEE OUR EXHIBIT, BOOTH 337, AT THE STH INTERNATIONAL | 
HEATING & VENTILATING EXPOSITION, GRAND CENTRAL - 
PALACE, NEW YORK, JANUARY 24-28, 1938. a7 TInIRy, 


No. 210 
Expansion Valve 







AUTOMATIC PRODUCTS COMPANY 


4 










MILWAUKEE « WISCONSIN 
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EVERY PART OF THIS 


“TRIMO-ALLOY’ 


PIPE WRENCH 
JAWS -FRAME-HANDLE AND NUT IS 


ANY BREAK DUE TO DEFECTIVE 
MATERIAL WILL BE REPLACED 


FREE OF cnarce 





This tag—wired to the handle of 
every genuine ““TRIMO-ALLOY” tool 
—is your assurance that you are 
buying the strongest, safest pipe 
wrench ever made—yet ‘‘TRIMO- 
ALLOYS" COST NO MORE. 


LOOK FOR THIS Written 
Guarantee WHEN BUYING 


PIPE WRENCHES 


It is your assurance of 100°, Heavy Duty Alloy Steel construc- 
tion—drop forged and heat treated for extra strength—AT NO 
INCREASE IN PRICE! 


DROP FORGING PROCESS 


The strongest known method of making quality steel tools— 
and the reason for the “built-in” quality which permits Trimo 
to guarantee the WHOLE WRENCH. 


TRIMONT MFG. CO., INC., Roxbury (Boston), Mass. 


“TRIMO 


Guarantees The WHOLE Wrench” 





for installation, an 
important feature 
where floor space is 
limited, the maker 
states. No lubrica- 
tion is  mecessary, 
and there are no 
mechanical moving 
parts below ground. 

Units for shallow 
well service consist 
of combined motor, 
pump and base, into 
the bottom of which 
is screwed a single 
suction pipe extend- 
ing below the water 
level. This is satis- 
factory for water 
lifts of 15 to 20 ft. 
Pumps for deep well 
—20 to 200 ft deep 
—are equipped with 
an ejector and ven- 
turi in one of two 
drop pipes extending from the pump down into the well. 
This pump operates on the principle of the centrifugal pump, 
with the ejector added to lift water from depths beyond that 
from which a centrifugal pump alone will lift it. By allowing 
a predetermined amount of water from the pump discharge to 
bypass down one of the drop pipes in the well and back up 
through the ejector into the venturi, a vacuum is created above 
the ejector nozzle, drawing well water into the suction cham- 
ber. The high velocity of the water through the venturi, and 
the mixing of the two streams of water, lifts the well water to 
within reach of the pump suction. 

The illustration shows an ejector centrifugal pump for deep 
well service with pressure tank and automatic controls.—Fair- 
banks, Morse & Co., 900 S. Wabash Ave., Chicago, III. 


New Unit Heater Has Multiple Fans 

No. 1337—Like the recently announced single fan “Projection” 
unit heater, new “Multiple Projection” heater utilizes a new 
means for both diffusing the air stream and carrying it a con- 
siderable distance at the same time. With this ceiling mounted 
unit, warm upper air is drawn through the two coils and then 





projected straight downward in a vertical stream. As this air 
stream enlarges it induces room air which both gives it volume 
and so reduces its velocity that it reaches the floor evenly and 
comfortably, says the maker. 

This heater is primarily designed and intended for use where 
a maximum of space must be heated with a minimum of units. 
It consists of two extended surface coils contained within a 
metal casing. The motors are mounted out of the path of the 
air on a resilient construction. A new four blade propeller fan, 
especially designed for quiet operation, is employed. The heater 
is available with two, three, or more fans. 

lor all practical purposes the mounting height of this unit 
is almost unlimited, according to the manufacturer.—Trane Co., 


La Crosse, Wis. 
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Insulating Ducts 
Made Easy 


Much has been said and written about duct insulating materials 
for the new and fast growing Air Conditioning industry both 
with reference to large and small jobs. 


Many materials have the necessary qualifications, however, they 
are impractical to apply and handle on the job, running up many 
times high labor costs in addition to the material cost. Many 
of these materials were designed for purposes other than duct 
insulation but have “after a fashion” been used as a duct lining 
or insulation. 


There is a new material now on the market which has been 
designed and built throughout exclusively 
for the lining and insulating of ducts. This 
material is known as Asbestos Protected 
Dux-Sulation. The producers 
of Dux-Sulation have for many 
vears been identified with the 
Heating and Air Conditioning 
industry and are _ furnishing 
other forms of insulation for 
other specific requirements. 









The sound absorption § eff- 
ciency as determined by the 
Riverbank Laboratories of Ge- 
neva, Illinois, rate Dux-Suiation at 61% 
efficient. The thermal conductivity is 
K .27 B.T.U., which gives it a 70% insu- 
lating efficiency. 


The speed in application comes through 
the fact that Dux-Sulation is furnished in 
a unit package form consisting of a roll 
of the insulating felt 36” wide containing 
100 Square Feet and also a special water- 
proof Adhesive for applying the insulating 
material to the duct and an Asbestos Pro- 
tected Tape for covering the corners and 
joints. The Dux-Sulation Felt itself has 
built into it an Asbestos Protected plate. 


The manufacturer points out that the applying of insulating 
material is at the best done under inconvenient and hard working 
conditions, that is, it is applied from scaffolding and is often 
carried up through hatchways, staircases, windows and on lad- 
ders. This makes the handling of large, rigid sheets difficult and 
in many cases impossible. 


It is obvious that taking a roll weighing about 40 Ibs. is the 
most convenient way. 


Dux-Sulation is a very tough but flexible blanket. It is cut 
with snips or a knife and, as mentioned before, comes complete, 
there being no other accessories such as wire, cleats, screws or 
holts necessary. 


_ This insulating felt in addition to its Asbestos Protected top 
is finished in an attractive pattern and colored a neutral brown 
shade so that no further decorating or painting is necessary. 


In the application of this new material the body of the felt is 
never penetrated and because it is applied with a special adhesive, 
there is no possibility of chipping or rupturing the insulation. It 
cuts to a clean edge and fits snugly to flat, curved or round sur- 
faces and, therefore, is not bulky but makes a neat tailored job. 
No plastic cements need be mixed for the irregular surfaces and 
one uniform insulation is used throughout. 


Where this Dux-Sulation is to be applied to the inside of the 
lucts, it is pointed out that it may be cemented first to the flat 
sheets of steel before they are put in the brake and formed into 
ucts. 


Since Dux-Sulation was developed after a careful study had 
‘en made of all the industry’s requirements and of all other 
isulating materials being offered, it answers the need for an 
specially designed material for duct work. 


Dux-Sulation is a product of Grant Wilson, Inc.. 4113 W. 
aylor St., Chicago, TI. 


Advertisement 
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Branch Outlets on this job were made 
without cutting or threading the main pipe 


ae NGINEERS, contractors and others responsible 
for efficient piping installations have long re- 
cognized the shortcomings of threaded piping in- 
stallations. Bonney WeldOlets and ThredOlets 
make it possible to install branch pipe lines without 
cutting, threading or fitting of the main pipe. 
Absolutely leak-proof joints are obtained. The 
———- heavy external rib compensates for loss of strength 
in the main pipe when the hole is cut and their wide 
base reduces bending stresses to a minimum. Their 
funnel-shaped outlets increase free flow conditions, 
reduce turbulence and friction, yet they cost no 
more to buy and less to install than ordinary fittings. 
They are equally well adapted to new construction 
method. A and for all maintenance work. 


The many advantages of WeldOlets and Thred- 
Olets are obvious upon inspection. To show them 
to you, we'd like the opportunity of sending you « 
sample fitting—without obligation on your part, of 
course. 





1. WeldOlets and ThredOlet 


alled ply 
ect the position of the 





Simply sign and attach the coupon below to your 
letterhead, and we're confident you'll use them on 
your next piping job. 


Bulletin WT23 tells 
How, When, Where 
and Why to use Weld- 
Olets and ThredOlets 


Mail coupon for your 





4A mple Vee weld 
ed for attaching the branch copy 


vhen WeldOlets are wed 


if ThredOlets ere used, the 


branch 1s screwed into posit 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division 
Allentown, Pa. 
Stocked by Leading Distributors 





Bonney 


WeldOlet and @ copy ° 
g all their advantages 
HPAC-!! 


d me 2 sample 
Pe htetin WT23 givin 


if 


weroOlll> BANeme 
. qnacoOvet® 


ay 


St. & No 


City & State 






MA/iL COUPON 
TODAY 
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> on ; ‘ git S 1 stalling one of these systems, an unlimited amount of domesti: 
Plug lype Valve Seat Is of Stainless Stee hot water is available, the year around, distribution is equalized 
and circulation is improved, the maker states. 


features a : 
The angle flow valve acts both as a flow valve and elbow at 


No. 1338—Plug seat valve announced last month 


plug and seat ring made of stainless steel having a Brinell hard- 
ness in excess of 500. Valve is specially recommended by the 
makers for severe service such as 

TTsr continuous throttling for pressure 
cof) ce “2 reduction or free blow duty such 

as soot blowers, injectors, heating 


coils, or steam line where 


regulation is required. It 


any 
close 
is stated that this plug and seat 
practically nullify wear and al- 
most entirely eliminate danger of 
wire drawing and cutting. 

folder on this valve, the 
makers answer the question 
“How 500 Brinell?” by 
comparison with the hardness of 
that get into 
They list boiler scale, 
rust 


In a 
hard is 
some substances 
pipe lines. 
pipe chips, welding heads, 
tubercles and iron oxides as un- 
500 Brinell, not 
seat. By contrast, a common 


der therefore 


able to scratch the new valve 


is shown to be under 200 Brinell hardness. 


New York, N. 


nail Jenkins Bros., 


80 White St., the same time, and an additional flow valve is not required in a 


single return system. Improvements include a new valve dis 


construction that balances the pressure head to assure against 


leakage from gravity circulation. Larger sizes of these valves 


Angle Flow Valve for 
are included with flanged ends in order to facilitate rapid instal 


Hot Water Heating Announced 


lation and replacement. The material of the valve body is brass 


\nnouncement of a new water circulator has been for the 1 in. size and cast iron for the 1% and 2 in. sizes with 


No. 1339 


followed with an angle flow valve to round out a line of controls for all sizes.—Minneapolis-Honeywell Regulator Co., 


Ave., S., 


brass trim 


for improving circulation on hot water heating systems. By in- 2701 Fourth Minneapolis, Minn. 


O SMALL MATTER, the addi- 

tional factor of fire-safety ... 
when lining air-conditioning ducts 
for sound absorption! Bulletins from 
the National Board of Fire Under- 
writers report cases where expensive 
damage was caused by the absence of 
this protection. 


To make sure your air-conditioning 
ducts will never contribute to fire 
spread, line them with Johns-Manville 
Airacoustic Sheets. This material has 
a rate of sound absorption as high as 


80% ... and provides a high degree of 
fire-safety as well. 

Moreover, J-M Airacoustic Sheets 
provide many other advantages. 
Permanence, by virtue of their min- 
eral composition resistance to 
moisture . low thermal conduc- 
tivity . light weight and a 
smooth surface that means low fric- 
tional resistance. 

For complete details on J-M Air- 
acoustic Sheets, write Johns-Manville, 
22 E. 40th St., New York, N. Y. 


JM} 
JOHNS- MANVILLE 


AIRACOUSTIC 
SHEETS 


kor Duct Lining 
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INA 


HOUSE 


HE building customs of the old Orient employed very flimsy 
But Time and Mother Earth’s 
are teaching these people the value of 





materials and construction. 
indigestion, earthquakes, 
substantial materials and sound American engineering. Heating 
and power engineers have learned that it is likewise folly to 


Unless 


both materials and engineering practice are of the highest type, 


encase underground steam lines in makeshift conduit. 


Time and natural elements will soon dissipate your conduit in- 
vestment. A modern Ric-wil Tile or Cast Iron Conduit System, 
with incomparable Dry-paC Insulation, is as far ahead of Under- 
ground Steam 20 years ago as today’s skyscraper is of mud-bam- 
boo-paper houses. 

Ric-wiL Tile or Cast Iron Conduit is a complete, correctly engineered 
system, including pipe housing, base drain, pipe supports, and insula- 
tion. All parts come on the job ready to install. Dry-paC Insulation is 
standard and provides 90% efficiency. Sectional pipe covering can 
also be furnished. Write for latest Bulletin. 


The Rie-wil Co.. Cleveland, Ohio 


New York 


Union Trust Bldg., 
San Francisco Chicago 


Agents in Principal Cities 





Standard Ric-wiL Conduit is assembled on the job—all materials and 
workmanship are absolutely open to inspection. 

















¢ REGISTERED In U. &. PATENT Orrice t 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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Now you can use one pillow 
block where formerly many dif- 
ferent types were required. This 
revolutionary pillow block is the 


Randall D. R. O. R. Universal 
type. 





It can be mounted in any posi- 
tion according to the require- 
ments of each installation. With 
this pillow block it is only neces- 
sary to select the desired mount- 
ing position on the job, unscrew 
the oiler, turn the ball to this 


position and re-insert the oilcup 





in a vertical position. 


Universal Pillow 


The Randall 


I Block, quiet in operation, is 





self-lubricating 
It has the 


double reservoir oil return which 


self-aligning, 
and precision-bored. 


provides large oil supply. 
This exclusive feature greatly 
lengthens the life of the 
bearing. Oiling is only neces- 
sary at long intervals. Write 


for full information. 





Cut-away section of ball of Uni- 
versal Pillow Block showing Dou- * 
ble Reservoir Oi! Return feature 
with lower reservoir packed with 
wool yarn. 


Randall GRAPHITE PRODUCTS CORP. 
Dept.(1) 609 W. Lake St., Chicago, Ill. 
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Feedwater Valve 


No. 1340—New “Flow- 
matic” feedwater regulator 
feeds boiler according to the 
rate of steam flow and pro 
vides the water level charac- 
teristics that give best oper- 
ating results on the individ- 
ual unit. \ higher water 
level can be provided on 
heavy loads than on light, o1 
a practically constant, level 
can be maintained for all 
ratings, the maker states. 

This regulator is furnished 


in all pressure’ standards 
from the 250 Ib 
Valves are furnished in 2 to 


North- 


ern Equipment Co., Erie, Pa. 


upward. 


6 in. sizes inclusive. 
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Offers New Gas Engine Compressors 


They are built with one to 


WATER COOLING 


four 


New 


and 


No. 341 
compact air 


gas 


compressor unit ap- 


plicable to spec ial 
processing needs of 


refineries and natural 
gasoline plants, as well 
as tor gas transpor- 
tation lines, gas or air 
lift pumping, refrig- 


eration and general 
compressor services is 
of the four cycle, 
angle type. 


compressor cylinders, corre 
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sponding to 75 to 300 hp; all compressor cylinders are hori- 
zontal and at right angles to the power cylinders. The engine 
is a vertical, four cycle type, with power cylinders, valves and 
comparison with the slower speed 
Large water jackets 
Pump and 


working parts small in 
horizontal type of similar horsepower. 
with clean-out plates are provided——Worthington 
Machinery Corp., Harrison, N. J. 


Two Gas Controls Announced 


No. 1342—New controls of interest to the gas industry are the 
“Klixon” electrically operated gas valve and the series of auto- 
matic out-pilot shut-off valves. The former combines a disc 
actuated, rate-of-rise electric head and a diaphragm valve, which 
operate without hum or flut- 
ter, according to the maker. 
Operating time delay of ap- 
proximately 30 “off” 
and “on” is unaffected by am- 
bient temperature changes. 
Sizes scheduled for production 
are from % to % in. I. P. S. 
with capacities of from 100,- 
000 to 195,000 Btu per hr. 
Thermal head draws 9 watts, 
and is available for 12 volts or 

The series of out-pilot shut-off valves combine a pilot burner 
and a snap-acting disc operated main valve in integral assembly. 
Should the pilot go out, the main valve snaps shut. 
be manufactured run from 30,000 to 75,000 Btu per hr, with a 
of connection tappings in continuous or 100 per cent 
\ve., Attle- 


seconds 


110 volts a-c. 


Sizes to 


variety 
shut-off types.—Spencer Thermostat Co., 34 Forest 


be To, Mass. 


Adds to Line of Portable Pipe Machines 


No. 1343 
chines rounds out a line of 


New addition to “Tom Thumb” portable pipe ma- 
4 to 2 in. models. 





oy 
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AS OTHERS SEE Ga 


In a recent survey to determine the attitude of 
aalebaela buyers tel del ae the [Yolo late aaleL a s, some 


very enlightening facts were discovered. 





In all cases where the Leland was among the 
makes considered, it was "in the money” on all 


the following counts: 


Just Move 
This Post 


Design and engineering service 
Field service 

Delivery service 

Dealer acceptance 


User acceptance 








Design features with special sales appeals. 






On your RIFSID 
No. 65R and Avoid 
the Bother of Changing 
Chaser Dies 





Investigate the Leland motor. It belongs on 


YOUR appliance. 








THE LELAND ELECTRIC COMPANY 
DAYTON, OHIO 





( 
No more waste of time look- 
ing for different size dies 
when you want to thread 1”’, 
1144", 116" or 2” pipe if you 
have a RIGID No. 65R. 
Simply move the setting post | 
to the pipe size you want. One set of dies | 
instead of 4 sets — one-fourth the bother. 
You'll like the new-style’ workholder, too. 
Twist the gauge ring to pipe size, put on the 
pipe, tighten one screw — quick and easy. 
Thousands have found also that this new | 
No. 65R cuts clean accurate threads in all 
variations, all kinds of pipe. It's a time, temper 
and money saver. 
For more profitable work with 
less effort, get one of these 
threaders at your Jobber’s. 


The Ridge Tool Co., Elyria, Ohio, U. S. A. 


eS What? No Repairs? 


With RIf1D Pipe Wrenches, practi- 
cally none. Housings guaranteed not 
to break or warp — stops fully 75% of 
your wrench troubles. 


~ RIECSiD Pre toots | 


| 
| 
| 
| 
| 
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Equipped with a new type die-head which is integral with the 
carriage, the threading dies are more rigidly supported and their 
life lengthened, says the maker. In addition, more accurate work 
is produced. The die-head is of the front-cutting type which to- 
gether with the machine’s “close-grip” front chuck, makes it 


possible to handle pieces as short as 2% in. without using a 
nipple chuck. The size setting marks are on top of the head, 
where they are plainly visible for easier, more accurate settings. 

An internal oiling system to the dies and cut-off tool is pro- 
vided. A flexible hose carries the oil from the oil pump to the 
intake valve in the die-head and the flow of oil is controlled 
by a two-way thumb valve conveniently located for the operator. 

The holder for the cut-off, and reaming and chamfering tools 
is operated in a heavy block by a large ball-crank. This rec- 
tangular tool holder is designed to eliminate twist and breakage 
of the tools. In addition, the cut-off and reaming and chamfer- 
ing tools are heavily constructed. 

Overall length of the new machine is 34 in., width 21 in., 
height 24 in., and net weight 375 Ib—Oster Mfg. Co., 2057 E. 
Gist PL, Cleveland, Ohio. 


Section of 

“Jointite” 

Moulded Cork Pipe 
Covering, with 
moulded fitting cover. 
Made of 100% pure Cork, 
sealed with special finishes to 
keep out moisture. 
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Cutting Oil Has Antiseptic Quality 


No. 1344—Preventing the risk of in-| 
fection, a new antiseptic quality is present 
in “Ridgoil,” according to an announce- 
ment by the maker of this sulphur base 
cutting oil. 

Besides this antiseptic quality, experi- 
ments have shown it to be highly satis- 
factory for cutting smooth clean threads 
on iron, steel or brass pipe, the manu- 
facturer adds. It penetrates quickly, 
cools and lubricates, and will not congeal 
above 20 F.—Ridge Tool Co., Box 670, 
Elyria, Ohio. 








Producing Pipe Nipples 

No. 1345—The Chicago Nipple Mfg. Co., Chicago, Ill, is now 
producing “Toncan” iron nipples under the trade name of “Blue 
Ribbon Toncan” nipples, according to an announcement by Re- 
public Steel Corp., Cleveland, Ohio. 


Solenoid Valves Open Against 
High Pressures 


No. 1346—Improved valves (known as “K-10”) have a new 
high-powered solenoid and a lever action which multiplies this 
power more than six times, according to the maker. With this 
feature, these valves will open dependably against line pressures 
as high as 140 lb, which makes the valve applicable to the 
control of steam, air, water, and gas at high pressures as well 
as viscous fluids such as fuel oils as heavy as No. 6 at room 
temperatures. Valves close with the line pressure on top of the 
seat to insure tight shut-off. 





AIR CONDITIONING 


Economical and precise temperature con- 
trol can be obtained for users of air con- 
ditioning through “Jointite” Cork Insula- 
tion. Ask us now for full information 
about this dependable insulator for all 
low temperature lines and ducts. Details 
and specification data on request. 


MUNDET CORK 


CORPORATION 
450 SEVENTH AVE., NEW YORK, N. Y. 


OFFICES IN THE PRINCIPAL CITIES 
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DUNHAM 
Diflenv+! 
HEATING 






x a. Z 
@ @ @ MEETS THE CHANGING CONDITIONS OF WEATHER BY CONTINUOUSLY CIRCULATING STEAM AT 
TEMPERATURES CORRESPONDING TO THE VARIABLE RANGE OF PRESSURES ABOVE AND BELOW ATMOSPHERE 


base 


The brochure ‘Cool Steam” is 
an interesting examination of 
Possibilities of Sub-atmospheric 
Steam Heating. May we send 
it to you? 







HEATING 


Prior to 1927 winter tempera- 
tures could only be partially 
met with “pressure” steam. The 
resultant overheating, not evi- 
dent during base-temperature 
weather, was most obvious dur- 
ing the major part of the heating 
season when heating weather 
was 30 to 40 degrees above the 
-temperature. 


DUNHAM SUB-ATMOSPHER- 
IC STEAM HEATING rendered 
such systems obsolete. Through 
it, either manually or automati- 
cally, it is possible to circulate 
over a range of more than 75 
degrees, steam no higher or low- 
er in temperature than required 
to maintain desired room tem- 
perature. Thus, without window 
cooling, without added appli- 
ances, without radiator valve 
manipulation, _ it 
place to provide straight line 
comfort regardless of weather 
vagaries. Naturally the produc- 
tion of “cool” steam is less costly. 


Consult the Architect for good design 
and the Consulling Engineer for me- 


chanical equipment. 


is common- 
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Wagner Motors 


WagnerElectric Grporation 


6400 Plymouth Avenue, Saint Louis,US.A. 
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the Proper 


Wagner Motor 
For the Job 


Dependable, economical and efficient 
operation of any air conditioning in- 
stallation depends largely upon the 
reliability and performance of the elec- 
tric motors that drive the equipment. 
Consequently, manufacturers and con- 
tractors who recognize the value of de- 
pendable and sturdy motors for their air 
conditioning installations specify Wag- 
ner motors to solve their drive problems. 
They know that the selection of the cor- 
rect Wagner motors helps their equip- 
ment to give better, more dependable, 
more economical, and more efficient 
service. 

































Wagner builds all types of motors gen- 
erally applied on air conditioning ma- 
chinery, making it possible for you to 
choose motors exactly suited for your 
installations. Wagner motors are avail- 
able with proper mechanical and elec- 
trical characteristics to fit the varying 
requirements of compressors, pumps, 
air-movement devices, and all types of 
ventilating equipment. 


The above picture illustrates a typical 
air conditioning application using Wag- 
ner motors. A Wagner 714-hp type RP 
polyphase squirrel-cage motor is belt- 
connected to the air conditioner in the 
basement of a large department store in 
Texas. 


On your next air conditioning design or 
installation problem—consult Wagner. 
Wagner’s experience will be helpful to you. 
Send for descriptive literature today. 
ML437-1L 


TRANSFORMERS FANS BRAKES 
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READY NOW 


ENTIRELY WEW CATALOG 


Send Today for 
Complete Engineering Data 


on Industrial Spray Nozzles—Atmospheric Spray Cooling 
Towers—Induced Draft Cooling Towers and Forced Draft 
Cooling Towers. 


BINKS MANUFACTURING COMPANY 


3114-40 CARROLL AVE. CHICAGO 





Statement of Ownership and Management of 
“Heating, Piping and Air Conditioning” 
for October 1, 1937 


The following is a statement of ownership, management, etc., as re- 
quired by the Acts of Congress of August 24, 1912, and March 3, 1933, of 
“Heating, Piping and Air Conditioning,” published monthly at Chicago, 
Ill.. for October 1, 1937: 

State of Illinois, County of Cook, ss: Before me, a Notary Public in 
ind for the State and county aforesaid, personally appeared F. P. Keeney, 
who, having been duly sworn according to law, deposes and says that he 
is the business manager of “Heating, Piping and Air Conditioning,” and 
that the following is, to the best of his knowledge and belief, a true state- 
ment of the ownership and management of the aforesaid publication, for 
the date shown in the above caption, required by the Act of August 24, 
1912, as amended by the Act of March 3, 1933, embodied in section 537 
Postal Laws and Regulations, to wit 

! That the names and addresses of the publisher, editor, 
editor, and business manager are 

Publisher, Keeney Publishing Company, 

Editor, C. E. Price, Chicago, Illinois 

Managing Editor, ( M. Burnam, Jr., Chicago, linois. 

Business Manager, F. P. Keeney, Chicago, Illinois 

>» That the owner is: (If owned by a corporation, its name and address 
must be stated and also immediately thereunder the names and addresses 
of stockholders owning or holding one per cent or more of total amount 
of stock If not owned by a corporation, the names and addresses of the 
individual owners must be given. If owned by a firm, company, or othe 
unincorporated concern, its name and address, as well as those of each 
individual member, must be given.) 

Keeney Publishing Company, 6 North Michigan Ave., Chicago, Illi 
nois Stockholders: F. P. Keeney, Chicago: W. J. Osborn, Fairfield, 
Conn.: R. Payne Wettstein, Chicago: Ches. E. Price, Chicago; Robert A 
Tack, Cleveland Heights, Ohio. 

3+. That the known bondholders, mortgagees and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mortgages 
or other securities are: None. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders and security holders, if any, contain not only the list of 
stockholders and security holders as they appear upon the books of the 
company, but also, in cases where the stockholder or security holder 
appears upon the books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such trustee is 
acting is given: also that the said two paragraphs contain statements em- 
bracing affiant’s full knowledge, and belief as to the circumstances and 
conditions under which stockholders and security holders who do not ap 
pear upon the books of the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner; and this affiant has no 
reason to believe that any other person, association, or corporation has 
any interest direct or indirect in the said stock, bonds, or other securities 


stated by hin 
F. P. Keeney, 
Business Manager 
of September, 1937 
Grace E. Waymire 
Notary Public 


managing 


Chicago, Illinois 


than as so 


Sworn to and subscribed before 
[My commission expires Fel. 10 


(SEAL) 
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Solenoids are re- 

Coils 
Terminal connection rotates for ease in wiring. 
General Controls Co., 267 Fifth 


Anproved by Underwriters’ Laboratories. 
movable without removing the valve from line pressure. 
are waterproof. 
Port sizes are from #2 to x in. 


Ave., New York, N. Y. 


Unit Heaters Have New Housings 

No. 1347—Stating that it is one of the most important develop- 

ments since they began the manufacture of the “Thermolier” 

unit heater, the makers 

have announced the “de 

luxe” type, which was 
created by leading indus- 
trial designers for unit 
heater installations where 
appearance is a 
factor. 

The new unit embodies 
the heating unit of the 
industrial and _ factory 
types, in a modern hous- 
crackle 

black and satin chrome. 
Heat 
been improved by new 
angular louvers which 
provide widespread heat 
flow. Inlet and outlet pipes have been relocated at the rear and 


major 


ing finished in 


distribution has 


the specially-designed motor and fan are concealed. Among its 
features are the internal cooling leg, which continually drains 
condensate to keep the entire heating surface effective at all 
times. Recommended by the maker for installation in stores, 
shops, offices, lobbies and similar places.—Grinnell Co., Inc., 260 
W. Exchange, Providence, R. I. 


Combines Air and Fluid Hose 


No. 1348 
“du-al” hose, which combines air and fluid hose in one unit, 


A new development in spray painting hose is the 


the tubes being united 
by a web of solid rub- 
ber which is molded in 
one piece with the outer 
casing of the hose. 
For making standard 
connections, enough of 
the web is removed to 
spread the hose to the 
required outlets, further 
splitting being prevented by a tightly fitting collar. Available 
with 3¢ in. fluid passage and ¥ in. air passage—Eclipse Air 
Brush Co., Inc., 79 Orange St., Newark, N. J. 


Duplex Power Pumps Have New Features 
No. 1349 


service, fire protection and general service requiring pressures 


New duplex power pumps are offered for oil field 
up to 800 lb per sq in. and capacities to 187 gpm. Among the 
features listed by the maker are quiet, efficient herringbone gears 
to insure a smooth flow of power to the fluid end, with a mini- 
mum of vibration, generous crankshaft and pinion-shaft roller 
bearings to reduce mechanical friction, and an improved line type 
fluid end. 

These pumps are offered with a fluid end piston stroke of 10 
in. and with cylinder diameters of 2% to 5 in., providing a 
capacity range of 40 to 187 U. S. gpm at pressures from 250 
to 800 Ib. 
or with top-mounted motor and silent chain drive—Fairbanks, 
Morse & Co., 900 S. Wabash Ave., Chicago, III. 


Can be furnished alone, with pulley for belt drive, 




















Made by one of the oldest and 
largest manufacturers of all- 
steel boilers, the Titusville line 
covers every known power 
and heating job from small 
residence boilers to giant 
water tube units. 

Whatever may be your 
boiler requirement, you can 


depend implicitly on Titus- 





ville for time-tried depend- 
ability—for modern efficiency 


For the modern, economical 


heat-power unit, inquire about . : 
the Titusville “‘RP’’ Portable and economical operation. 


Return Tubular Firebox Boiler 
line. 


Your local Titusville Repre- 
sentative will be glad to co- 


operate with you. 


- 









TI-SCOT the oil burning small 

Titusville Series S-R Compact residence boiler that has every- 

Type Heating Boiler with self thing with 21 important advan- 
supporting firebox. tages of design. 


Special literature available on 
all types. 


The TITUSVILLE IRON WORKS CO. 


Division of Struthers-Wells Titusville Corporation 


TITUSVILLE, PA. 
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Butler Brothers, Chicago, Ill. 


LEADING CHICAGO FIRM 
BETO IMPROVED HEATING 


Famous Butler Brothers Complete 
Payment After One Season With 
Webster Moderator System 


MEETS VARIED HEATING NEEDS 


Chicago, Ill—The heating installation 
in the great central warehouse and office 
building group of Butler Brothers Store 
was modernized during the early fall of 
1935. The previously uncontrolled heat- 
ing system was orificed throughout to 
balance distribution and placed under 
control of an 8-zone Webster EH Mod- 
erator System. This number of zones was 
necessary to provide for different condi- 
tions of occupancy and the needs of 
different tenants as well as the require- 
ments of Butler 
Brothers own opera- 
tions. 


This moderniza- 
tion program, one of 
the largest central 
control heating in- 
stallations ever 
made, was com- 
pleted in a remark- 
ably short time by 
William Lees, Inc., 

rominent Chicago 

eating contractors. The fall and winter 

of 1935-36 served as a period for ad- 
justment and perfection of operating 
procedure. 

An idea of the savings possibilities is 
afforded by the record for five months 
during this adjustment period, from 
January to May, 1936, inclusive. During 
this period a measured savings of 420.16 
tons, equivalent to $1218.46, was attained. 

Under the contract covering the mod- 
ernization program Butler Brothers re- 
served the option to permit payment to 
be made out of current monthly savings 
as made, or to complete payment for 
cash. It is significant that with this 
privilege Butler Brothers elected to com- 
plete payment for cash early in the 
second season of operation. 

It is even more significant that a 
similar modernization program has since 
been carried out in the Baltimore ware- 
house building of Butler Brothers. 





Butler Brothers 
Baltimore, Md. 





These before-and-after facts point the way to 
maximum comfort and economy in heating 
new buildings as well as in modernization of 
existing installations. Consult your architect, 
engineer or heating contractor. Or address 
WARREN WEBSTER & CO., Camden, N. J. 
Pioneers of the Vacuum System of Steam Heating 
Representatives in 60 principal U.S. Cities — Est. 1888 
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WEBSTER 


MODERATOR. 


CONTROL 
‘Control -by the weather” 


SEE WEBSTER CXHIBIT 
HEATING & VENTILATING 
EXPOSITION 
New York 
January 24 to 28, 1938 
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Engineered scientifically for accurate, con- 
trolled diffusion and direction of incom- 
ing air. The exterior bars are set at 
specified angles; interior supporting bars 
adjustable individually left and _ right 
(number of settings unlimited); 74.4% 
free area; no raw edges exposed to air flow. 
New straight-line design harmonizes per- 
fectly with modern decorating treatments. 
Full details mailed on request. Write 


Waterloo Register Co. 


Waterloo, Iowa—Seattle, Wash. 
In New York City—Air Conditioning Utilities 
8 W. 40th St. 





Maintain shop comfort 
this fall and winter, with 


CHROMALOX 
ELECTRIC UNIT HEATERS 


Far less expensive than firing up the steam 
heating plant for a few hours heat. Far 
quicker and easier, too. Close the switch © 


and get heat instantly. Better still, use 

thermostat control and save power while 

keeping even shop temperature. These unit Type HF Chromalox Unit 

heaters are working in shops everywhere to — Pa 

the benefit of personnel health and main- sm ts : , : 
tained production. 

Useful nine months of the year. 
Chromalox unit heaters are life- 
savers in exceptionally severe 
weather. They also save overtime 
in the boiler room when some de- 
partment is rushed, by permitting 
the boiler room force to quit with 
the main shop force. Can be in- 
stalled anywhere a wire can go 
—no spot too remote or difficult 
to reach. 

Ask the Wiegand engineering 
staff for aid in providing electric 
heat for any industrial problem. 
Send pencil sketch and short de- 
scription. The 64-paqe Chroma- 

Type UB Chromalox Electric Unit !ox catalog and Handbook of 
Heaters. In ten sizes: 2 Kw. to 20 Kw. Electric Heat, on request. 


EDWIN L. WIEGAND COMPANY 
7610 Thomas Blvd. Pittsburgh, Pa. 
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Three Improvements for Bronze Valves 


No. 1350—Standard bronze valves have three new features 
designed to add convenience and better service. A new hand- 
wheel design affords large 
gripping area _ without 
bulkiness and because of 
its deeply depressed cen- 
ter will prevent the hand 
from touching a_ hot 
wheel nut. 

A new valve index 
plate, held in the de- 
pressed center of the 
wheel by the wheel nut, 
gives the figure numbers 
of the valve and the disc 
number and service to aid in ordering replacements. 

A new renewable composition disc is also offered with the 
statement that it has longer life in steam service —Jenkins Bros., 
80 White St., New York, N. Y. 


Adds Five Unit Heater Models 


No. 1351—Five additional models added to a line of unit heaters 
brings the total of basic models of the line up to 26. There 
are now available progressive graduations of 25 E.D.R. from the 
75 ft size; 50 E.D.R. graduations from the 450 ft size up to 
the 700 ft size; and 100 E.D.R. graduations from the 700 ft 
size up to and including the 1300 ft model. This gives not only 
a complete range of capacities, but a wide choice of interme- 
diate sizes to accurately and economically fit the requirements 
of every installation, says the maker. 

All the units have rubber mounted motors for isolation of 
vibration and to contribute to quieter operation. Copper heating 
elements are made up of streamline tubes with individual con- 
voluted fins and all tubes are silver brazed into cylindrical 
headers.—Fedders Mfg. Co., Inc., 57 Tonawanda St., Buffalo, 


N. Y. 


er 


Announces New Valve and Controls 
for Hot Water Heating 


No. 1352*—Illustrated is one unit of a complete new line of 
electrical controls which includes thermostats, hot water con- 
trols, pressure controls, fan controls and relays. The one shown 
is the immersion type water control. According to the maker, 


the line embodies numerous improvements in design and is in 
tended specifically to simplify the purchasing, installation and 
operation of control equipment. 

Also, just announced by the same manufacturer is a new angle 
type flow control valve for use in hot water heating systems 
where an angle valve is easier to install. 
of 1, 1%4, 1%, and 2 in., the first two having pipe connections 
screwed both sides and the last two being flanged both sides. 

A special feature is the way in which the valve can be opened 
manually, says the maker. For automatic operation the valve 


It is made in sizes 
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AIR CONDITIONING 
| ley 4 4 i -8— 


Nozzles of unique Yarway Involute 
Design. 


No internal parts or vanes to clog 
or erode. 

Insure trouble-free air washing service. 
Sizes and types for all requirements. 
Many large users—installations total 
more than 5 million gallons per min- 


ute in water cooling and air condition- 
ing service. Write for Bulletin N-615. 


VARNALL-WARING COMPANY 
MERMAID AND ANDERSON STs. 


PHILADELPHIA 
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‘“Super-Service 


Vibration Absorbers 


for 
AIR CONDITIONING 
MACHINERY 


Stronger walls ofuniform 
thickness and great flexi- 
bility make this Rex- 
Weld Flexible Metal Tub- 
ing Unit the ideal ab- 
sorber for dampening 
vibration in air condi- 
tioning and refrigerating 
machinery. Produced un- 
der Rex-Weld exclusive 
process, of special alloy 
bronze. Send specifica- 
tions for prices. 


CHICAGO METAL 
HOSE CORPORATION 
“Maywood, Illinois 


ts 
































gineers can help you get results with 
UTMOST economy. We have d~e it 
a thousand times befc Write « for 
bulletins. 


AMERICAN-MARSH PUMPS, |NC. 
Centrifugal, Turbine, Steam, and Power Pumps 


BATTLE CREEK ... . MICHIGAN 




























The NEW No. 48-R 2" to 4’ 


The new Beaver No. 48-R offers five important mechanical 
improvements in the post-type of geared threader. 

1. An extra wide die with wide throat that quickly and easily 
centers the tool and holds it on the pipe. 
Fully enclosed gears that save costly repair bills. 
“‘Straddle-mounted” driving pinion that makes for long 
wear and low upkeep. 
Dies held in position by a dirt-proof spring-backed ball. 
The “die setting’ position is marked by a shoulder on the 
tapered post—accurate—even under poor lighting condi- 
tions. 
Weight 58 lbs..—price $50.00. 
Buy it through your supply house. 


BEAVER PIPE TQDLS 


1137 Keeney Ave. Warren, O. 
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stem is screwed all the way down; for gravity circulation it is 
screwed all the way up. This is done by turning the wing exten- 
sion at the top of the stem with the fingers.—Bell & Gossett Co., 
3000 Wallace St., Chicago, III. 


Three New Reducing Valves Announced 


No. 1353—Three new reducing valves recently announced are 
well adapted to steam heating service as they regulate accurately 
and close off tight, ac- 
cording to the maker. 
The spring type model 
is intended for reduced 
pressures of 10 to 50 
lb, the weight and lever 
type (illustrated) is for 
reduced pressures from 
vacuum to 50 Ib, and 
4 the liquid column type 
“What you are speaks louder than what you Tz if | , gultable for any re- 
say.” according to Emerson. Pomona Pumps | ***"'°£ Cea i me duced pressure provided 
talk in performance, and performance is the yy ti sufficient height is avail- 
expression of character, Character is habit “= 4 F able for the liquid col- 
long continued. For thirty-five years every : Sei umn. 
man in the Pomona organization has aimed meee Ws : All three 
at—and succeeded in— making the best Be 10 ™ for steam, water. air 
possible pumps. Excellence has become a La) and similar fluids, and 
habit in both Pomona plants. (et, 











» are suitable 











are made in sizes 3g to 1% in. inclusive. They are of the ball 





POMONA PUMP CO. type, and according to the maker, have large capacity with low 

Manufacturing Plants: Pomona, California - St. Louis, Missouri — pressure drop due to the tapered form of the opening between 
Branch Offices: New York - Chicago - Los Angeles - San Francisco tn 
the ball and the beveled seat, and to the unobstructed body 


Standard construction includes bronze bodies with screwed 








prrsmnuenenenrennenenonn veenrenrarevoe ; ends for inlet pressures up to 250 lb. Other castings are semi- 


steel, and the ball, seat, stem and cage are stainless steel. Union 


MONARCH NOZZLES end types may be had and valves with cast or forged steel 
bodies and “Stellite’” seats can be made to order.—Klipfel Mfg. 


Co., 2651 W. Harrison St., Chicago, Ill. 
For air washers we recommend either 
4” Fig. 631 (female) or 4” or %” | High Strength Feature of Asbestos Paper 
Fig. 629 (male pipe-illustrated) 
Brass nozzle. Capacities up to No. 1354—Improved asbestos paper for many uses such as 
189 G.P.H. @ 20 lbs. protecting air conditioning ducts, wrapping furnace pipes, etc., 


features high strength 


soveaaasaaassnasstsensier 


The illustration shows 
a small sheet of the pa- 


For air con- : per supporting a weight 
ditioning For air con- = : of 473 Ib. 

work, Fig. F-27 Fig. 629 ditioning ~ 

is available in work. Supplied: P 
same capacities in capacities .57 = # proofing treatment, the 
as H-261 and in G.P.H. up @ 40 | 3 4 paper also possesses un- 
brass and stainless Ibs. All brass 

steel, nozzle. 


Due to a new water- 





usual “wet” strength, 
according to the manu- 
facturer. It has a 
smooth surface which 
resists moisture and can 
be given a paint finish 
Soe ; S * with but one coat of 
sts for : eee. OF Bh eae paint. 
Catalog 6-4 we : Furnished in standard 
Fig. F-27 Fig. H-26! . = rolls 18, 24 and 36 in. 
wide, weighing 50 Ib or 


MONARCH MFG. WORKS, INC. api ie 100 Ib per roll_—Rub- 


2728 E. WESTMORELAND STREET, PHILADELPHIA, PA. | — eroid Co., 500 Fifth 
Bf Ave., New York, N. Y 
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ELD your pipe lines—for added safe- 

ty and added strength with lighter 
weight — for smooth-flow interiors — for 
smooth, sightly, easily insulated exteriors. 
Taylor WeldELLS head the list of Taylor 
Forge Engineered Welding Fittings. They 
are reinforced at the crotch where strain 


is greatest—have tangents which remove | 

the weld from the curved section—have §——_ 
machine tool bevelled weld- Ea 
ing surfaces which permit ga 
sound, dense welds. > 


The Taylor Forge line 
covers every need. It is the 
most complete line made. 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: 
P. O. Box 485, Chicago, 


New York Office: 50 Church St. 
Pittsburgh Office: Gulf Bldg. 


TAYLOR FORGE 


? «oes 
Se FIT Tie 







SEAMLESS 
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UNIT HEATERS 
MADE TO HEAT “ot TO LEAK 


NO 


CORROSION 


fom 
ELECTROLYSIS 


f, 4 J 
The “fin” or heating sections are special aluminum alloy, cast 
metal to metal bonded to cast high-test iron steam chambers, so 
that no dissimilar metals are in contact with each other and 
steam—positively eliminating electrolysis that causes corrosion. 
Neither are there soldered, pressed, rolled or expanded joints, or 
unions in it—and the fewest connections possible. Maintenance. 


therefore, is practically nothing. Complete details, capacity 
tables, engineering data upon request. 


THE UNIT HEATER & COOLER COMPANY 


Wausau, Wisconsin 
Offices in all principal cities 





Patented 
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Complaints ranging from “no hot 





water” to “the water is scalding 
hot” poured into the chief engineer of this large St. Paul building 
until a Sarco 2421 Regulator was installed last fall. Last winter, 
with Sarco, not a single complaint! The regulator is set at 165 and 
the variation now is less than 2”. 


Thousands of Sarco Regulators have been in continuous service for 
ten years or more. They often save their cost the first month. Unlike 
any other regulators, Sarcos are operated by liquid expansion 

with the Sarco helically corrugated seamless bronze tubing forming 
a packless seal. Varied types and sizes for hot water, indirect 
heaters, and air conditioning. 9 


ASK FOR THIS NEW DATA BOOK 


Shows how to hook up all types of heating, air con- 
ditioning, and process equipment with suitable 
strainers, traps, and control. All sizes—all pressures. 






OMPANY., Inc 
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strength with no surplus weight, 
quick easy starting, perfect bal- 
plus 
born of experience these are 
the reasons why TORRINGTON 
Blower Wheels are out in front! 
It will pay you to learn more 
about TORRINGTON’S — com- 
plete of Blower Wheels. 
Write for catalog with rating for 
|all sizes of wheels and table of 
|dimensions for housing 


TORRINGTON MFG.CO. connie 


ance, sound engineering 


scrolls. 
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Secure 
VENTILATION 


and 


CIRCULATION 


AIR 


when and where you need 
it most with the Thermotank 


PUNK AH 


GHRvVres 


Ths ventilator works on a ball and socket principle 
enabling you to distribute your air as desired. Ideal for com- 
mercial and residential air-conditioned installations. Eliminates 
grilles, saves wall space, and each Louvre can be directly and 
easily controlled. Made in all sizes and capacities. 


KELVIN-WHITE COMPANY 


Sole United States Distributors 
90 State Street Boston, Mass. 
ca a AA ROR SiON 


Catalogue of de- 
scriptive and en- 
gineering data 
furnished upon 
request. 
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“THE BUTCHER 
or THE BAKER 
THE CANDLE-STICK MAKER” 


a Mult- purpose Boiler 


that saves many times its 


~ 


own small cost! 


The KANE Gas Fired Steam Boiler 
is used today by bakers, tailors, tire 
canners, 


retreaders, confectioners, 
cleaners, hospitals, clothing manu 
facturers, restaurants, dairies, mill 
and factory operators . . . naturally 
under most varied service conditions. 
Whatever vour need for it, some 
where there is an installation that, 
perhaps exactly, perhaps closely, 
parallels your own service conditions 
and requirements. You can check 
on that. record and see for yourself 
just how much the KANE will save 


wou on wour job! A note to wus, 


outlining wour case, brings all avail 
able data, AUTOMATIC 


MEARS-KANE-OFELDT 


Executive Offices and Factory 
1903-1915 EAST HAGERT ST., PHILADELPHIA 


Branch Offices or Distributors in Principal Cities 
SO 6 6, 0, 0 ee, ee, 6, ee, ee, 8, ee, ee, ee ee, Oe, Ce ee 
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Conventions and ix positions 


Annual meeting, November 
Headquarters Office, 50 W. 


American Petroleum Institute: 
9-12, Hotel Stevens, Chicago, III. 
50th St., New York City, N. Y. 

International Acetylene Association: Annual convention, No- 
vember 10-12, Hotel Tutwiler, Birmingham, Ala. 
Office, 30 E. 42nd St., New York, N. Y. 
December 6-11, Grand Cen- 


Headquarters 


Chemical Industries Exposition: 
tral Palace, New York, N. Y. 

Drying and Air Conditioning Symposium: December 27-28, 
University of Pennsylvania, Philadelphia, Pa. Under auspices 
of the Division of Industrial and Engineering Chemistry, Ameri- 
can Chemical Society. Symposium Chairman, D. B. Keyes, 
Department of Chemistry, University of Illinois, Urbana, III. 

Fifth International Heating and Ventilating Exposition: Janu- 
ary 24-28, 1938, Grand Central Palace, New York, N. Y. Man- 
ager, Charles F. Roth, International Exposition Co., Grand Cen- 
tral Palace, New York, N. Y. 

American Society of Heating and Ventilating Engineers: An- 
nual meeting, January 24-28, Biltmore Hotel, New York, N. Y. 
Secretary, A. V. Hutchinson, 51 Madison Ave., New York, N. Y. 

National Warm Air Heating and Air Conditioning Associa- 
tion: Winter convention, January 25-26, Roosevelt Hotel, New 
York, N. Y. Managing Director, Allen W. Williams, 50 W. 
Broad St., Columbus, Ohio. 

American Society of Refrigerating Engineers: Annual meeting, 
January 25-27, Roosevelt Hotel, New York, N. Y. Secretary, 
David L. Fiske, 37 W. 39th St.. New York, N. Y. 


Recent Trade Literature 


For your convenience in obtaining copies 
of bulletins, see coupon on page 154 
No. 2568. CAST IRON PIPE: United States Pipe and 
Foundry Co., Burlington, N. J. 24 p. booklet on “Super-de 
Lavaud” cast iron pipe, the advantages of which are listed as 
long life, great resistance to impact, high factors of safety, uni- 
formity, and ease of installation. The method of manufacture, 
including the centrifugal casting in a metal mould, is described 
briefly. Standard specifications are given, and attractively pre- 
sented tables of dimensions and weights are included. General 
tables and formulas of useful pertinent information complete the 
book. 
No. 2569. COLD AIR FACES: 
3757 E. 93rd St., Cleveland, Ohio. 
“Fabrikated” cold air faces with 82 per cent open area, showing 


Independent Register Co., 


6 p. circular describing 


the various styles and giving selection tables and list prices. 

No. 2570. CONTROLS: 
Co., 2701 Fourth Ave., S.., 
catalog and price list containing a complete arrangement of all 


Minneapolis-Honeywell Regulator 
Minneapolis, Minn. 48 p. condensed 
this company’s controls and control systems, including new 
“National” pnewiatic controls and “Brown” indicating, record- 
ing and controlling instruments. Several new price changes 
and instruments are incorporated and the various instruments 
are illustrated and carefully described. 

No. 2571. CONTROL VALVES: Hancock Valve Div., 
Manning, Maxwell & Moore, Inc., Bridgeport, Conn. 8 p. bul- 
letin on “Flocontrol” valves, illustrating and describing their 
features, listing applications, and giving dimension tables and list 
prices. Relative capacities of the various sizes are shown. 

No. 2572. CONVECTORS: Trane Co., La Crosse, Wis. :24 
p. bulletin on this company’s non-ferrous convectors, listing and 
describing their ten advantages, discussing applications in vapor 
and vacuum, hot water, orifice, and one pipe steam systems, and 
in air conditioning. Design and construction is described and 
numerous installations are listed. 


No, 2573. DIAPHRAGM MOTOR VALVES: 


American 
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HOLTZER-CABOT 
Custom Built MOTORS 


The HOLTZER- CABOT 


FLECTRIC COMPANY 
BOSTON ~ ~ ~ ~ ~ MASS. 


NEW YORK +: PHILADELPHIA - 


CHICAGO 


McQUAY 
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‘Scientifically de- 
signed for use ‘in ga- 
rages, factories, stores, 
warehouses, shops, 
theatres, etc. The line 
comprises 43 models, 


‘ Full welded con- 





CHIANG KAI-SHEKS ARMY 


Never has any Rice crop equaled 
the harvest of this year. Truly there 
is enough for General Chiang Kai- 
Shek’s great Chinese Army. And 
here again water is the all-important 
factor. Throughout rice growing re- 


AFFILIATED COMPANIES 


avYNe. Ammaneas Co. SruTTOAPT. Ank 
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LAYNE- ATLANTIC C NoProiK, Va 
Layne Cantea C Memrnce Tenn 
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AYNE NORTHERN C MiIBHAWAKA INC 





gions, Layne Pumps and Deep Wells Lawee-Leumana Ge. tans@nenuse..s 
are so high in efficiency under day LavNE.New York Co. . New Yorn ¢ 
and night continuous operation, that ofits + apaban mone 
they outnumber all other kinds in a apcmatraasnti aneemen, Come 
ratio of more than ten to one. Inter- Layne WESTERN Co. Kansas City, M 
esting literature and more complete + : 
details will be sent free, write— Soro MANBACNUBET TS 
inTeenaeTiOonay Wa ven Gy srry be 
Fort tau. N Ontanro, Canaoa’ 


LAYNE & BOWLER, INC. 
Dept. K. Memphis, Tenn. 


LAYNE % 
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Replecement Element 
With Cover Replecement 
Element Only 


MILVACO 


SPECIALIZED 
merce MODERNIZATION UNITS 


Replacement 
Element Only 


struction, concealed 
nuts and bolts, stain- 
less steel trim, baked 
wrinkled enamel fin- 
ish, full floating heat- 
ing element to absorb 
contraction and = ex- 
pansion strains, ete. 
Attractively designed 
to blend into any sur- 
rounding. 
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Vew 1938 descriptive Bulletin now 


ready. Write today for your copy. 


Mf QUAY INC. 


1600 Broadway N. 








E., Minneapolis, Minn. 





MILVACO Specialized Modernization 
Units are easy to install and easier to 
adjust. No special tools or equipment 
necessary. They restore new unit oper- 
ating efficiency to the trap or valve in 
which they are installed at only a frac- 
tion of the cost of a complete new 
unit. 


There is a MILVACO Modernization 
Unit to fit every radiator valve and 
trap in popular use today. Consult 
your MILVACO representative or write 
for particulars. 


MILWAUKEE 
VALVE Company 


Milwaukee Wisconsin 
Bonnet Manufacturers of 
Assembly MILVACO Heating Specialties 


Approved Bronze Valves 
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Schaeffer & Budenberg Instrument Div., Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn. 24 p. bulletin on “American” 
diaphragm motor valves, describing constructional features in 
detail, illustrating and giving data on the various types. Tech- 
nical data of pertinent interest are included, and capacity charts 
for air, gas, steam and liquids are reproduced. 

No. 2574. FANS AND BLOWERS: Autovent Fan & 
Blower Co., 1805-25 N. Kostner Ave., Chicago, Ill. Circular 
describing briefly this company’s complete line of propeller fans, 
blowers, automatic louvers, fan houses, and unit heaters. 

No, 2575. GAS TORCHES AND FURNACES: Insto-Gas 
Corp., 1900 E. Jefferson Ave., Detroit, Mich. Circular describ- 
ing torches, furnaces and cylinders for supplying portable heat 
for thawing frozen pipes, melting metals, removing paint, etc. 
Equipment for installing soldered fittings on copper pipe is also 
illustrated and described. 

No. 2576. HARD FACING: The Linde Air Products Co., 
Unit of Union Carbide & Carbon Corp., 30 E. 42nd St., New 
York, N. Y. 8 p. booklet on steel hard facing procedure, giving 
detailed instructions for applying the hard facing material, 
“Haynes Stellite,” to steel wearing surfaces. 

No. 2577. HEATING CALCULATOR: Crane Co., 836 S. 
Michigan Ave., Chicago, Ill. Heating calculator available to 
contractors who specify this company’s equipment, designed to 
simplify computation of how much radiation and how much 
boiler capacity are needed to maintain various structures at the 
proper temperatures. 

No. 2578. HOSE: United States Rubber Co., 1790 
way, New York, N. Y. 48 p. catalog on hose for various indus- 
trial purposes including air, welding, and water, illustrating 


3road- 


types of construction and giving detailed information on the 
various kinds. A section is included on hose couplings and fit- 
tings, and another section is devoted to flexible rubber pipe and 
its uses. 

No. 2579. INSULATION: 


994 Concord St., Lancaster, Pa. 


Armstrong Cork Products Co., 
Issue of “The Armstrong In- 





Ans WY 


SEND FOR 


‘ INN CATALOGS 





5 YEARS GUARANTEE 
“‘Health-aire’’ WNIT HEATER COILS 


Any pressure up to 200 Ibs. 
Install Health-aire Unit 
Heaters for reliable, trouble- 
free, long lasting jobs. 


ier yj 
rT 
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Write for Descriptive Literature 


JOHNSON FAN & BLOWER CORPORATION 
1320 W. Lake St. Chicago, Il. 
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sulator” including a description of the 5000 ton central refrigera- 
tion system supplying chilled water for air conditioning gov- 
ernment buildings in Washington, D. C., and describing the 
use of corkboard insulation and cork pipe covering on this 
project. 

No. 2580. INSULATION: Johns-Manville, 22 E. 40th St. 
New York, N. Y. 16 p. booklet on this company’s products for 
heating and plumbing, including pipe coverings, range boiler 
jackets, warm air duct insulation, miscellaneous insulations, 
sheets and blocks, insulating cements, “Transite” flue pipe, pack- 
ings, and refractory cements. 

No. 2581. OIL HEATING UNITS: National 
Corp., 221 Central Ave., Johnstown, Pa. 16 p. booklet of speci- 
fications on this company’s oil heating units, describing them in 
detail, their constructional features, and giving dimension and 


Radiator 


installation data. 

No. 2582. PACKINGS: United States Rubber Co., 1790 
Broadway, New York, N. Y. 112 p. catalog of packings, featur- 
ing tables of packing recommendations for various services and 
including detailed information on them. Sheet packings, gaskets, 
rod and plunger packings, hydraulic packings, flax and jute 
packings, locomotive packings, specialized packings for oil well 
rotary drilling, pump valves and miscellaneous packings are cov- 
ered, A 12 p. section of engineering data contains useful in- 
formation and instructions for the proper installation and care 
of packings. 

No. 2583. PIPING CALCULATIONS: Midwest Piping & 
Supply Co., Inc., 1450 Second St., St. Louis, Mo. 12 p. bulletin 
devoted to a simplified method for calculation of pipe wall thick- 
ness for various pressures and temperatures which is based on 
A. S. T. M. specifications and the A. S. A. code for pressure 
piping. The method is clearly described, examples of its use are 
included, and three full page tables show comparisons of stand- 
ards for pipe wall thickness. 

No. 2584. PRESSURE REGULATORS AND RELIEF 
VALVES: Watts Regulator Co., 250 Lowell St., Lawrence, 
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REGISTERS c-¢ GRILLES 


THE INDEPENDENT REGISTER CO. 
$757 E. 93rd ST., CLEVELAND, OHIO 














best 
authorities 


Good, sound, practical infor- 
mation which will help 
greatly in simplifying your 
work and which is written by 
the industry’s best authori- 
ties. This best deseribes the 
contents of every issue of 
HEATING, PIPING and AIR 
CONDITIONING. 


To be thoroughly informed sub- 
scribe today. Two Dollars a year. 


HEATING, PIPING 
and 


AIR CONDITIONING 


6 N. Michigan Avenue, 
Chicago, IIl. 
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MONCRIEF oiled 


Air Conditioning Pipe 


and ._f} Fitt 





K-10 
tite ae 
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Send for ry = 
Catalog at 


CONTROLS ANY 
OIL THAT FLOWS! 


TRANSITION ELBOW 
TRANSITION 








LEVER ACTION 
POWERFUL SOLENOID 


This automatic lever-action valve has six times QUIET OPERATION 
the opening and closing power of straight +eur cLosinG 











TRANSITION 721 magnetic valves! Positive opening and tight 
2 ELBOW . 5 = closing assured on oils as heavy as No. 6 at POSITIVE OPENING 
Everything for complete summer and winter air condition- room temperatures. Also controls water, air, gas PACKLESS DESIGN 
ing installations. Made with special Moncrief lock joints. or steam up to 125 Ibs. pressure. LIST 
The product of 39 years experience in the manufacture of Write for catalog N 182. price $11.00 






pipe and fittings. Send for Catalog. 


The Henry Furnace & Foundry Co. oe 


3480 E. 49th St. Cleveland Ohio | 1505 Broadway, Cleveland, Ohio 1370 Harrison St., San Francisco, Calif 





267 Sth Ave., New York City, N.Y. =”) 450 East Ohio St Chicago, Ill 















Insto-Gas 
TORCHES 


Make Leak-proof, Soldered- 
type joints quickly and eco- 
nomically. 























When certain technical prob- 


lems cause you to scratch 







_your head in wonderment, 





theck these features: INSTO-GAS 


1. Clean—no grease, no soot. 

2. Brush flame. FURNACE 
Consists of specially- 
designed burner, grate 


see the responsible plumb- 


( 
3. Controlled volume — steady 







ing and heating jobber in 






flame—no pumping. for lead pots, pot 

your community. He has the 4. Absolute safety. a of ee 
dle. Size of flame 

: 5. Lights instantly under all con- easily and accurately 

data you need and will ra controlled. Write im- 















mediately for facts. 





6. Handles fittings, 34” to 6”. 


INSTO-GAS CORPORATION, DETROIT, MICHIGAN 
(Use This Coupon) 1900-3 E. Jefferson Avenue 


Please rush complete information and location of nearest dealer to: 


gladly pass it on to you. 


Kuhns Brothers Co. 
WW Yoll(-Xo]o) (= inolsM mh aslo tm @xoy 








Name 


Address 
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The Airtherm Line of Unit Heaters is Complete 
A Full Range Of Capacities 
In All Types 


THE AIRVECTOR—a newly redesigned 
propeller fan type unit heater backed by 
30 years of manufacturing experience. 
THE AIRHEATOR—Large capacity blower 
type unit heaters for floor, wall and ceiling 
mounting. 
THE AIRBLANKET—a revolutionary type of heating unit which 
holds the heat in the working zone through the use of an over- 
riding cold air blanket. Write for your copy of ‘“*The Final Chapter”’ 
describing the AIRBLANKET in detail. 


AIRTHERM MFG. COMPANY 


1478 S. VANDEVENTER AVE., ST. LOUIS, MO. 
THE ENGINEERED LINE OF UNIT HEATERS 











FILTER PANELS 


@ 99.3% —99.8% Efficient 
@ Easily Cleaned and Charged 
@ Very Low Pressure Drop 
@ No Replacements Needed 
@ Long, Economical Service 
Write for Bulletin BPAN-86 


AIR-MAZE CORP. - 820 HURON RD. + CLEVELAND 











CLEANA 
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SMOKE POTS 


Testing Air Movements, Locating 
Leaks or Laboratory Work 








Pains Smoke Pots are the most effective 
means of safely generating smoke. Solve 
your air movement and leak problems 
with Pains Smoke Pots. 


PAINS FIREWORKS DISPLAY C@., Inc. 
22 Park Piace - - New York 


Military, Commercial and Display pyrotechnics. 
Quotations upon application. 




















TRY THIS THERMOMETER 
ON 15 DAY TRIAL 


@ Here is a reliable recording thermometer at a 
reasonable price. Only $18. Used by hundreds 
for heating and air conditioning installation and 
servicing. You must see it to appreciate its 
usefulness and exclusive features. Gives you 
dependable 24-hour temperature records. Com- 
pletely portable. You need this thermometer. 
Get one now! Ask your jobber or write to us. 
SEND FOR TRIAL OFFER: Mail this ad with your 


name to get illustrated folder on this reliable ther- 
mometer and our 15 Day Trial inspection offer. 


PRACTICAL omnins 


Practical instrument Company, 2717F Ne. Ashland, Chicago, Hi. 
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Mass. 20 p. catalog on relief valves, pressure regulators, low 
water cut-offs, boiler water feeders, hot water heating systems, 
and hot water heating regulators. Detailed information on the 
various equipment and its advantages Of construction is given, 
and applications of the devices are indicated. 

No. 2585. REGISTERS AND COLD AIR FACES: Auer 
Register Co., 3608 Payne Ave., Cleveland, Ohio. Circular de- 
scribing new “DuraBilt” floor registers and cold air faces with 
cross locked construction for high strength. 

No. 2586. REGISTERS AND GRILLES: Waterloo Regis- 
ter Co., 2520 E. 4th St., Waterloo, Ia. 28 p. catalog of “Air 
Master” registers and grilles for air conditioning, illustrating 
and describing many types and showing diffusing fin arrange- 
ments for fixed directional flow. Information is included on 
frames and their installation, damper arrangements for grilles, 
ventilators for doors, walls and partitions, and corner turns for 
ducts. Tables of characteristics of various grille combinations 
are presented, and information is given on selection of grilles. 

No. 2587. RELIEF VALVES: Cochrane Corp., 3161 N. 
17th St., Philadelphia, Pa. 16 p. bulletin on multiport relief valves 
designed to provide an effective safety valve for exhaust steam 
heating systems, as well as for high pressure systems in the 
process and power field. The valves have several valve discs and 
their applications, advantages, and design details are discussed. 

No. 2588. SPRAY SYSTEMS: Binks Mfg. Co., 3106 W. 
Carroll Ave., Chicago, Ill. 60 p. catalog covering complete line 
of spray painting and finishing equipment, spray guns, pressure 
painting outfits, spray booths, air compressors, pressure material 
tanks, hose and connections, regulators, circulating systems and 
accessory equipment. 

No. 2589. STAINLESS STEEL ELECTRODES: Page 
Steel and Wire Div., American Chain & Cable Co., Inc., Mones- 
sen, Pa. 12 p. booklet on stainless steel electrodes containing 
information on the various grades of stainless steels and the 
procedure for welding them. 

No. 2590. STEAM PURIFIERS: Cochrane Corp., 3161 N. 
17th St., Philadelphia, Pa. 12 p. bulletin on steam purifiers and 
their advantages in eliminating damage caused by the presence 
of moisture and solid impurities in steam. Construction details 
and styles are described and individual piping layouts are pre- 
sented. 

No. 2591. STEAM SPECIALTIES: Watts Regulator Co., 
250 Lowell St., Lawrence, Mass. 8 p. catalog of steam special- 
ties including pressure regulators, reducing valves, pump gov- 
ernors, boiler feedwater regulators, heat interchangers, and nu- 
merous other items of equipment. 

No. 2592. STEAM TRAPS AND HOOK-UPS: § Sarco 
Co., Inc., 183 Madison Ave., New York, N. Y. 32 p. “hook-up” 
book devoted to correct steam trap selection and application 
which has been based on an accumulation of data over a 25 
year period. The principle sections are: Method for calculating 
trap sizes; hook-ups and descriptions of various types of heating 
systems, including unit heaters and air conditioning; hook-ups 
for process steam applications; hook-ups for steam headers; 
hook-ups for temperature control; and basic descriptions of fun- 
damental characteristics of various types of steam traps, tem- 
perature regulators and steam accessories. Fifteen full pages 
of diagrams are included and a number of examples worked out 
in detail are presented with the information necessary to solve 
them. 

No. 2593. STEEL PIPE: Youngstown Sheet and Tube Co., 
602 Stambaugh Bldg., Youngstown, Ohio. 166 p. steel pipe book 
let prepared as a special service to users of commercial steel 
pipe and including a wealth of data on various types of pipe, 
tables of weights and dimensions, weight per foot, test and work- 
ing pressures and thickness, and technical data useful to the 
engineer in designing plant and building piping systems. A sec- 
tion is devoted to forged steel unions and the booklet concludes 
with an extensive illustrated section showing the step-by-step 
manufacture of tubular steel products from ore mines to the 
finished pipe. 
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HYDRON Metallic Bellows are used as control 

elements in temperature-and-pressure-control de- 

vices, and for liquid or gas seals of compressors 

<& and pumps. We are specialists in the design 

“Cg and production of complete thermostatic and 

sf pressure units for temperature and pressure con- 

% trols. We are, therefore, prepared to extend the 

fullest co-operation to engineering departments of control manufac- 
turers in the solution of design and engineering problems. 


CLIFFORD MFG. CO. 


564 East First Street, Boston, Mass. 
Detroit 
PRODUCERS OF BELLOWS EXCLUSIVELY 


Chicago Los Angeles 





SERVING AUTOMATIC CONTROL MANUFACTURERS 
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BOILER — 
AIR CONDITIONER 


Here’s the practical air condi- 
tioning system for the small or 
medium-sized home. Economical 
steel boiler radiator heat is sup- 
plied to bathrooms, kitchen and 
garage . . . all other rooms are 
air conditioned. 

In addition, the FITZGIBBONS 
BOILER-AIR CONDITICNER supplies 
HOT WATER summer and winter - 


without a storage tank. Entire unit, in- 
cluding burner, is concealed beneath a 


D, 
= 





Lay compact, beautifully -finished jacket. Fits 
perfectly in any basement. 
Works with any oil burner, gas burner 
PLENTY or stoker. Write NOW for all the facts. 
OF 
CLEAN FITZGIBBONS BOILER COMPANY 
HOT INC. 
WATER General Offices: Architects Bldg., 


101 Park Ave., New York, N. Y. 


Works: Oswego, N.Y... . Branches and 
Representatives in Principal! Cities 
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A HOT WATER | 
HEATER OF 
LASTING NEWNESS | 
















Patterson Indestructo Copper-lined Hot Water 
Heaters in service over 26 years are still in good 
condition—have never rusted or red 
water. 

They cannot rust or discolor water because 


caused 


there is a heavy copper shell inside of the rug- 
ged steel shell. 

Patterson Heaters are also built with shells 
of steel, Everdur, Pure Copper, Stainless Steel 
and Nickel Clad Steel. 


For complete information write for catalog. 
THE PATTERSON-KELLEY CO., Inc. 


107 WARREN ST. EAST STROUDSBURG, PA. 
NEW YORK OFFICE: 101 PARK AVE. 


Pp Indestructo 


Copper - Lined 
Hot Water Heaters 








Dart unions sit tight, because the two extra-wide bronze seats 
are precision machined and then ground to spherically accurate 


surfaces. 


It’s tight, again and again. 
Dart 


nut are extra-heavy to resist pipe strains and wrench abuse. 


Re-install it. 
No jamming, thread distortion, or breakage. 


Take down a Dart. 
bodies and 


make; they cost less in service. 


Write. 


Let us send you one to try. 
} aa we 


if E. M. DART MFG. CO., PROVIDENCE. R. | 


. aw 


Darts cost us more to you 


Z« 


| 


* * oe ‘ a 
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ANATS Air Filters 


fove air filters . . . Complete dust, 

oil and smoke rem . Odor control. ..A —— aa 
of types to meet every Prices from $6 per uni a. 
Engineering cooperation without obligation on filter | odor 


problems. 





Patented removable 


Several protected territories 
available for distributors 


EMMETT F. ANNIS, 1515 Gardena Ave., Glendale, Calif. 





Pioneers in dry air filter manufacture, Established 1928 
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EAT 


NATIONAL 


UNIT HEATERS 


Here is a suspended type unit heater 
capable of raising the temperature a 
degree a minute. Actually cuts heat- 
ing costs as much as 30 per cent. 
There is a size and type of National 
heater for every purpose. 

Write us for our catalog and informa- 

tion on our 100% agency franchise for 


your territory. 
W. Washington Blvd. 


NATIONAL FAN AND BLOWER CORP. °° %.rCoe"Sfliscis 








Ozite 
HAIR FELT 


Air Duct Insulation 





Reduces heat penetration to a ntubenenninen thermal 


conductivity of only 0.246 B.t.u.’s. Provides complete 
and lasting protection since it will not rot or decay. 
Fire and moisture resistant. Repels vermin. Extremely 
ensy to apply because its flexibility permits ready 
shaping to the contours of the duct. 
Also—OZITE HAIR FELT AIR DUCT LINING and 
DUCT INSULATION for all Sound, Heat and Cold In- 
sulation purposes, 
Write today for samples and specifications. 


AMERICAN HAIR & FELT CO. 





MERCHANDISE MART CHICAGO, ILLINOIS 











AN ALL PURPOSE AIR VELOCITY METER 


“ALNOR” VELOMETER 


| Instantaneous—Direct Reading 
20 FPM to 18000 FPM 


Write for folder. 


ILLINOIS TESTING LABORATORIES, INC. 
419 No. La Salle St. ] Ulinets 


FOR YOUR CONVENIENCE 

Heating, Piping and Air Conditioning, 
6 N. Michigan Ave., Chicago, Il. 
Please ask the manufacturer to 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade 
Literature.” (Circle the numbers in which you are interested) : 
1332 1333 1334 1335 1336 1837 1338 
1339 1340 1341 1342 1343 1344 1345 
1346 1347 1348 1349 1350 1351 1352 
1353 1354 
2568 2569 


2575 2576 
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send me more information 


2570 
2577 
2582 2583 2584 
2589 2590 2591 


2596 
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No. 2594. STOKERS: Bardes Stoker Works, Div. of E. H. 
Bardes Range and Foundry Co., 2619 Colerain Ave., Cincinnati, 
Ohio. 16 p. catalog on this company’s stokers of various models, 
giving capacities and information on their design, construction 
and engineering. Special attention is given to wre spiral ram 
stoker and this feature is discussed in particular detail. 

No. 2595. THERMOSTATS: Minneapolis-Honeywell Regu- 
lator Co., 2701 Fourth Ave., S., Minneapolis, Minn. Booklet en- 
titled “And Then . .. We Turn On The Heat” describing why 
the heat accelerating thermostat can maintain stabilized room 
explaining what heat acceleration is, and how it 


temperature, 
Diagrams of the 


works when applied to thermostatic control. 
heat accelerated thermostat circuit are shown 
scribed, and pictures from a new sound film are reproduced. 
No. 2596. UNIT HEATERS: Trane Co., La Crosse, Wis. 
8 p. bulletin on new “Projection” unit heater for uniform heat- 
offices, halls, lobbies, garages and similar 
features and principle of operation, in- 
fan and circular coil. Examples of possible fuel 
and roughing in dimensions and capacity 
\ similar bulletin is devoted to the mul- 
and dimensional 
type unit 
bypass 


and clearly de- 


ing in factories, stores, 


applications, describing 
cluding the new 
savings are included, 
tables are presented. 
including capacity 


“Torridor” 


unit of similar design, 
Also, a 24 p. bulletin on 
with special attention given to design features, 
section is included on 


tiple 
data. blower 
heaters, 
and construction. An extensive 
location of units for various applications, determining 


wiring diagrams, con- 


control, 
selection, 
special capacities, hot water capacities, 
trols and piping. 

No. 2597. VALVE LUBRICATION: Texas Co., 135 E. 
42nd St.. New York, N. Y. “Lubrication,” Vol. 23, 
No. 9, featuring a discussion of valve lubrication and including 
information on the following topics: Function of the lubricant, 


valve lubrication, valve sticking, toggle valves, 


Issue of 


plug valves, gate 
and gear mechanisms. 

No. 2598. VALVES: Hancock Valve Div., Manning, Max- 
well & Moore, Inc., Bridgeport, Conn. 4 p. bulletin on the 
“Duravalve” with integral “Stellite” seat for 1500 lb and 950 F, 
describing features briefly and showing a bill of materials. 

No. 2599. WATER COOLING EQUIPMENT: 
Mfg. Co., 3106 W. Carroll Ave., Chicago, Ill. Water 
equipment catalog bulletin on induced 
cooling towers, 12 p. draft 
towers, 16 p. bulletin on atmospheric spray cooling towers, and 
24 p. catalog on this company’s line of industrial spray nozzles 
for water cooling, air washing and air conditioning. Engineer- 
ing data are included and tables of capacity, dimensions, weights, 


Binks 
cooling 
comprising 16 p. draft 


spray bulletin on forced cooling 


etc. are shown. 

No. 2600. WELDING: Hobart Canal Lock Sq., 
Ohio. 26 p. catalog on arc 40 volt 
arc welder, describing and illustrating features and 


Bros. \Co., 
Troy, welding with new 
“Simplified” 
the various types of this equipment. 





